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SUBSTITUTED INDOLES A S * NTT- A TPS PHARMACEUTICALS 
BACKGROUND OF THE INVENTION 

1 FH*" fthftTnvenrion 
The oxygen and nitrogen substituted indoles described are useful in the treatment of AIDS. 

S 1 Demotion of the Related Art 

International Publication No. WO 87/01797 discloses compounds which can be visualized 
as steroidi>iperazine-[substituted aromatic] or steroid-piperazine^substituted heteroaromatic]. The 
steroid and piperazine being "connected" via the C 17 side-chain of the steroid. 

International Publication No. WO 88/08424 disclosed compounds which can be visualized 

10 as aromadc^imectori)iperazine-[substituted aromatic] or aromatic-connector-piperazine- 
[substituted heteroaromatic], in particular see the compounds of formulas (I) and (HI). None of 
those compounds were disclosed as having die utility set forth in this invention. In U.S. Patent 
application 07/425,726, filed 10-23-89, h was disclosed that the compounds of formula (I) of 
International Publication No. WO 88/08424 were useful against AIDS. 

15 An estimated one to one and one-half million people in the United States are infected with 

a hu man retrovirus, die human immunodeficiency virus type I (HTV-1) which is the etiological 
agent of acquired immunodeficiency syndrome, AIDS, see Science, 661-662 (1986). Of those 
infected, an estimated two hundred and fifty thousands people will develop AIDS in the next five 
years, see Science, 1352-1357 (1985). On March 20, 1987, the FDA approved the use of the 

20 compound, AZT (zidovudine), to treat AIDS patients with a recent initial episode of Pneumocystis 
carinii pneumonia, AIDS patients with conditions other than Pneumocystis carinii pneumonia or 
patients infected with the virus with an absolute CD4 lymphocyte count of less than 200/mm 3 in 
the peripheral blood. AZT is a known inhibitor of viral reverse transcriptase, an enzyme necessary 
for human immunodeficiency virus replication. 

25 U.S. Patent 4,724,232 claims a method of treating humans having acquired 

immunodeficiency syndrome utilizing 3'-azido-3*-deoxy-thymidine (azidothymidine, AZT). 

It is known in the art that certain antibiotics and polyanionic dyes inhibit retrovirus reverse 
transcriptase. 

Many publications have reported the ability of various sulfated compounds to inhibit virus 
30 replication, including HIV. 

Nature 343, 470 (1990) and Science 250, 141 1 (1990) discloses potent benzodiazepin type 
reverse transcriptase inhibitors. Hie compounds of the present invention are not benzodiazepin 
type compounds. 

US Patent 3,188,313 discloses compounds of the general formula 
35 [substituted indol^-ylHCH^^piperazinyl type]-{pyridinyl^yriinidinyl]. 

The substituted indoles (I) of the present invention differ from the prior art compounds in that the 
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substitution on the ring of the indole is a different group than that of die group in US Patent 
3,188,313. 

US Patent 3,472,855 and 3,562,278 disclose 3-indolinyl compounds which are useful as 
psychomotor depressants. The substituted indoles (I) of the present invention are useful for a 
5 totally different purpose, inhibition of HIV-RT and treatment of AIDS. 

US Patent 3,362,956 discloses compounds of the general formula 

p-quinolylHCH^-fciperarinyi typeHpyridinyl/phenyi]. 
The substituted indoles (I) of the present invention differ from the prior art compounds in that they 
do not include 3-quinolyl type compounds. 
10 US Patent 3,472,854 discloses compounds of the general formula 

p^jenziimdazolylHCH^-tpiperarinyl typeHpyridfoyl/phenyl]. 
The substituted indoles (I) of the present invention differ from the prior art compounds in that they 
are indoles and not 2-benzimidazolyl type compounds. 

US Patent 3,491,098 discloses compounds of the general formula 
15 WS^dazolyllKCHj^-tpiperazinyl type]-{pyridfoyl/phenyl]. 

The substituted indoles 0) of the present invention differ from the prior art compounds in that they 
are indoles and not imidazolyl type compounds. 

US Patent 3,511,841 discloses compounds of the general formula 

[azamdolyT]-<CH2) n -Ipipetazinyl typel-fryridtnyl/phenyij 
20 [aaaindolylJ-CO-{piperazinyl type]-{pyridinyl/pheayl] 

The substituted indoles (Q of the present invention differ from the prior art compounds in that they 
are they have substituted oxygen or substituted amino groups on the portion of the indole and 

do not contain nitrogen in the ring. 

US Patent 4,302,589 discloses 3-indolinyl compounds with a methyl group at the 
25 position of the indole and an ethyl bridge between the indole and piperazine which are useful as 
airi-psychotics. The substituted indoles fl) of the present invention are useful for a totally different 
purpose, inhibition of HIV-RT and treatment of AIDS. 

European patent publication-345,808 discloses 3-indoIinyI-piperazmylHsubstitnted 2- 
pyridiaylj compounds (example 66) which are useful as anti-depressants. The substituted indoles 
30 (I) of the present invention are useful for a totally different purpose, inhibition of HIV-RT and 
treatment of AIDS. 

There are a number of other chemically unrelated compounds which have been reported 
to inhibit HTV and/or be useful in the treatment of AIDS. 
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15 



STtVfM ARY OF INVENTION 

Disclosed are substituted indoles of formula (I) 



I 

where R x is -CH 2 - or -CO; 
10 where Z x is 



where ^islo^andi^islo^, 



(D 



(Z-l) 



where is -N(Z 2 . 1 >- where Z2.1 is Cj-C 4 alkyl and where nj and ^ are as defined 

above; 

25 where Xj and are 

-H. 

-OCl-Cj alkyl, 

•O^CE 2 CS z C-) Jtr X i .i where nj is 1 thro 4, where X M is -H or Cj-C 4 alkyl, 
-0-SO z -(CB2) ll 4-N<Xi.2)CXi.3) where 1J4 is 1 thru 3, where X 1>2 and X w are the 
30 same or different and are -H, CyC^ alkyl, -4, 2-pyridinyl, 3-pyridinyl, 4-pyridinyl and where 
2 avi Xj. 3 can be taken together with the attached nitrogen atom, and other heteroatom if 
necessary, to form a ring selected from the group consisting of 1-pyrrolidinyl, 1-piperidinyi, 1- 
piperazinyl, 1-morpholinyl and 1-piperazinyl optionally substituted 
in the 4-poshion with CyC^ alkyi, 
35 m me 3- and/or 5- position with Cj-Cj alkyl, and N-oxides thereof 

-O-SOj^CH^-X^ where X M is 2-pyridinyl, 3-pyridinyl and 4-pyridinyl and 
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where Q4 is as defined above, 

-OCCHCH^-NXl-^lO wfaere D 4» X l-2 211(1 x l-3 m 38 de ^ ned above ' 
-NH-CCKCH^-NXi^l-S where D 4» x l-2 80(1 x l-3 «• 38 defined above ' 
-N(X 1-4 >SO r X 1 . 5 where X M is alkyl, where X lmS is C x -C 4 alkyi and 
5 where X M and Xj. 5 are taken together to form a heterocyclic ring of 5 or 6 atoms, 

-NCXL^O-NtXLvHCai^-NCXLjKXLj) where the X^s are the same or 

different and are -H or alkyl, and where X : . 2 and Xj. 3 are as defined above, 

-N(X l . 7 >SO r (CH 2 ) n 4-X M where 114. X ul and X^g are as defined above, 
-N(X 1 . 7 KO-N(X 1 . 7 MOT 2 ) n 5-X 1 _ g where 115 is 0 thru 3 and where X^ and X,_g 

10 are as defined above, 

-NX( 1 . 7 >SO r (CH 2 ) n 4-N(X 1 . 2 XX 1 .3) where 114, X w and Xj. 7 are as 

defined above, 

-NXC^KO-O-X^ where X w is CyC^ alkyl or -{CH^-N^,.^!.^ where 
*i-2. X w and Xj. 7 are as defined above, 
15 ^ij^COW^i^'^^I^I^^^^^ 11 ^ 
-NH-CO-CF3, 
-O-SO2-CF3, 
-NH-SO2-CF3, 

-NCXj^^SOrNCX^jXXi.j) where X^ X M and X x . 7 are as defined above, 
20 -NH-C0-{4K1-X 1 .2)piperidinyl], with the proviso that one, but only one, of Xj 

or X 2 must be -H or -O-C^ alkyl, 
R^is-N-. 

-CH-. 
-N(0)-, 

25 R 7 Is -COO-R 7 . n where R 7 . u is Cj-Cj alkyl, 

-CO-NCRmXR?^ where R 7 . 3 and R 7 _i are the same or different and are -H or 

q-Cj alkyl, 

-N(R 7 -5XR 7 -6) where R7.5 is 
q-Cg alkyl, 

30 -Cat7.i5)(R7.i6H^7.l7) where R7.!, and R 7 . l6 are the same or different 

and are -H or alkyl and where R 7 . 17 is alkenyl containing 1 or 2 double bonds or 
C2-C5 alkynyl containing 1 triple bond, 

^H2-CH 2 -CH2-OH, 
35 -CH(CH3)CH 2 -OCH3, 

-CH(CH3)CH 2 -OH, 
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-CH 2 " CF 3' 
-CH 2 -cydopropy!, 

-CH2-CH2F, 

5 -C^-lg^CH^^^Hi whcre R 7-I8 * ~ H or "^3* n 14 is 1 thru 5 and 

% the carbon atoms marked with an asterisk (*) are bonded to each other to resulting in the formation 

of a ring, 

«{CH2)n^N(R7.7)^7^) where nj is as defined above and where R 7 . 7 and 
R74 are the same or different and are -H or Cj-C 4 alkyl, and where R7.7 and R 7 ^ are taken 
10 together with the attached nitrogen atom to form a heterocyclic ring selected from the group 
consisting of 1-pyrrolidinyl, 1-piperidinyl, 1-piperazinyi or N-morpholinyl, 1-aziridinyl, 
and where R 7-6 is -H, 

q-C* alkyl, 

•Cfrl-lsWl-ld-Qfy-n) whcre R 7-15> R 7-16 a* 1 R 7-17 » 35 defined 

15 above, 

-GHj-GHjOH, 

-CHyCHi-CHyOH, 

-GH2CF3, 

20 -CHyCHyC-N, 

or where R7.5 and R 7<4 are taken together with die attached nitrogen atom to form a heterocyclic 
ring selected from die group consisting of 1-pyrrolidinyl, 1-piperidinyl, 1-piperazinyl, N-morpho- 
linyl or l-aziridinyl, 

KCH 2 ) tt 4-N(R7^X R 7.io) whcre °4 * u defined above and where R 7 ^ and R 7 . 10 
25 are the same or different and are -H or (^-€4 alkyl, and where R7^ and R 7 . 10 are taken together 
with the attached nitrogen atom to form a heterocyclic ring selected from die group consisting of 
1-pyrrolidinyl, 1-piperidinyl, 1-piperazinyl or N-moipholinyl, 

-CRj.!* where Rg.j is -H, -F, -CI, -Br, -CF 3 , 
30 -NO2, -COCF3, 

q-Cg alkyl, 
CyCi alkylthlo, 
-OH, 

-ORg.2 where R M » alkyl, -CO-R^j where R M is q-C* 

35 alkyl or -4, 

-NH(Rm) where R M is 
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q-q alkyl, 

-C(Rg.7)(R8.gKRg-9) w&ere *g-7 and R M are the same or 
different and are -H or q-q alkyl and where R 8 ^ is q-q alkenyl containing 1 or 2 double 
bonds or C2-C5 alkynyl containing 1 triple bond, 
5 -NRg_s-CO-R w where Rg. 5 is -H or q-q alkyl and R M is -H, q-q 

alkyl or q-q alkoxy; 
Rjb-N-, 

-CR^j- where R9.1 is -H, -F, -CI, -Br, 
-NO* -COCF 3 , 
10 Cj-Cg alkyl, 

q-q alkylthio, 
-OH, 

-0*9.2 where Va b C i" c 6 -CO-R9-3 **« *M •» Ci-Cg 

alkyl or 

15 -N(R^4)(R9.5) where R^ and R9.5 are the same or different and are 

-H, 

q-q alkyl, 

-C(R M )ai9^HR9-io) where and are the same or 
different and are -H or q-q alkyl and where R^-io* C r C 5 alkenyl containing 1 or 2 double 
20 bon ds or q-q alkynyl containing 1 triple bond, 

R^ and R9.5 are taken together with the attached nitrogen atom 
to form a heterocyclic ring selected from the group consisting of 1-pyrrolidinyl, 1-piperidinyt, 1- 

piperazinyl or N-morpholinyl, 

-NR 9 ^CO-R 9 . 7 where R^ is -H or q-q alkyl and R9.7 is -H, q-q 

25 alkyl or q-q alkoxy, 
R|0 is -N=" t 

-CR 10 .i- where R l0 .i is -H, -F, -CI, -Br, -CF 3 , 
-NO* -COCFj 
q-Cfi alkyl, 
30 q-q alkylthio, 

-OH, 

-0*10-2 where R I0 . 2 is q-q alkyl, -CO-R 10 . 3 where R 10 . 3 is q-q 

alkyl or-$, 

-N(R 1(M )(Rio-5) where R 1(M and R 10 _ 5 are the same or different and are 

35 -H, 

q-q alkyl. 
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10-8X^10-9)^10-10) where R 10 _g and R 1(W are the same or 
different and are -H or ^-€3 alkyi and where R10-10 * ^2^5 altatyl containing 1 or 2 double 
bonds or C2-C5 alkynyl containing 1 triple bond, -NR 10-6 -COR l0 _ 7 ^ m R i0-6 * ~ H or c l" c 6 
alkyi and R 10 »7 is -H, Cj-Ce alkyl or alkozy; with the proviso that not more than two of 
5 R$, R 8 , R9 and R 10 are -N = ; enanuomers, phannaceutically acceptable salts, hydrates and solvates 
thereof. 

Also disclosed are compounds selected from the group consisting of 
l-{5-(piperadin-4-yl)amido)indolyl-2-carbonyl]-4-[3-(l-methylethylamino)-2- 

pyridinyllpiperazine, 
10 i^5K(HlHnediyle*ylpip^ 

2-pyridinyI]piperazine, 

1^5Hnetboxycarbamoylindolyl-2<^ 

l-{5-(i%r-dioxo-2 f 4sothia2olidinyl)indolyI-2-carbonyl]^-[3-(l-methylethyl- 
amino>2-pyridyIlpiperazine f 
15 i-[5-(trifluoromethanestrifonamido)i^ 
pyridyljpiperazine. 

Further disclosed are compounds selected from the group consisting of 

H5-Amii»indolfr-2sartonyl]- 

H5-(methanesulfonamido)indole-2<a*bonyl]^P^ 
20 pyridinyl]piperazine, 

H5-methanesulfonamidoindole-2<arbonyI)-^^ 
pyridinyl)aminolpiperidine, 

1 .[6-(2-(l -piperadinyl)ethoxy)indolyl-2-carbonyl]-4-l3-(l -methyl ethyJ-amino)-2- 
pyridinyl]piperazine, 
25 H5Hneduay-6^-0-n»rphoIm^ 
pyridinyljpiperazine. 

DETAILED DESCRIPTION OF THE INVENTION 
The substituted indoles (0 of the present invention are prepared by known methods from 
known starting materials. The invention is the substituted indoles (J), not the methods to prepare 
30 them. 

For the substituted indoles (1), it is required with regard to Xj or X% that one, but only 
one, of X x or X2 must be -H or -O-Cj-Cj alkyl. 

Depending on whether the heteroatom attaching the X group to die indole is oxygen (-O) 
or nitrogen (-NH-) the substituted indoles (I) are made by different procedures. 
35 When the heteroatom is an oxygen atom, the substituted indoles (I) are prepared as set forth 

in CHART A. CHART A exemplifies production of the substituted indole (I) with an oxygen atom 
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at tbe ^position of tbe indole nitrogen, at X 2 . However, h should be realized tbe synthetic process 
set forth in CHART A is equally applicable when the oxygen function is at the 5-positi n of the 
indole, at X v Tbe synthetic process begins with the appropriate hydroxyaldehyde (II). The 
hydroxyaldehyde (II) then has the remaining portion of the desired X group added, by known 

5 means, to form X-0-, to produce the substituted aldehyde (HI). The substituted aldehyde (IH) is 
then reacted with a-azidomethylester, preferably the acetate to form the corresponding azide (IV). 
The reaction is performed in a polar solvent, preferably an alcohol such as methanol and cooled 
to about -10°. A base such as sodium methoxide in methanol is added dropwise. The reaction is 
wanned to 20-25° until TLC indicate* the reaction is complete. The azide (TV) is transformed to 

10 the corresponding indole ester (V) by heating to reflux in a solvent such as xylene. The indole 
ester (V) is then hydrolyzed to the corresponding indole acid (VI). The indole acid (VI) is the 
coupled with the desired amine substituent (Z r aromatic portion) to form the substituted indole (0, 
see EXAMPLE 5. The desired amine substituted (Z r aromatic portion) are either known to those 
skilled in the art Cm particular see International Publication No. WO 87/01797, PREPARATION 

15 A-l thru PREPARATION A-50) or can readily be prepared be prepared from known compounds 
by methods well known to those skilled in the art. The reaction of the indole add (VT) and the 
desired amine substitutent (Z r aromatic portion) is a very well known reaction. When Zj is the 
molecular fragment (Z-I) which is a piperazine, the amine substitutent is a secondary amine and 
the reaction with tbe appropriate indole add (VI) produces an amide. Should the indole acid be 

20 reduced to an indole alcohol (Rj is -CH r ), alkyl halide formed then tbe substituted indole (I) will 
be a tertiary amine. The reaction to produce tertiary amines or amides from cyclic amines such 
as piperazine is very well known to those skilled in the art and requires no special mention. See 
International Publication Nos. WO 87/01797 and WO 88708424. 

When the heteroatom attaching the X group to the Indole is a nitrogen, the substituted 

25 indoles are made by the process of CHART B. The amino indoles (VH) are known to those skilled 
in the art or can be readily be prepared by known means from known starting materials. The 
amino indoles (VH) are reacted with the sulfonyl chloride, CHCH^Oj-Cl (Vffl) to produce the 
corresponding ethylene sulfonamide (K). The ethylene sulfonamide (K) is then reacted with the 
desired amine and powdered copper catalyst under reflux to produce the desired substituted indole 

30 (I). Similarly amino indole* (VH) can be reacted with CKCH^-SOrCl to produce tbe 3- 
chloropropylsulfonantide*. Alkylation with an amine would produce the desired substituted indoles. 
Alternatively, one can react the amino or hydroxy indole whh fanctionalized sulfonyl chloride*, 
which are known In the art, such a* 2-<4i>yridy!)etfaane sulfonyl chloride to provide the 

sulfo namid e* or sulfonates directly. 
35 The process used for synthesizing the substituted indoles (I) where the atom attaching the 

X group to the indole is nitrogen does not work well when the atom is oxygen because if one starts 
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with the hydroxy indole corresponding to the amino indole (VII), and attempts to alkylate as is 
done in the synthesis of compound (HI), CHART A, then nitrogen atom of the indole would be 
competitively alkylated. This is not a problem with sulfbnylation of the amino indole (VII) because 
the amino group on the benzene reacts preferentially over the indole nitrogen with R-SOyleaving 
5 group. 

The amino indole (VII) can be transformed into the desired indole (I) where Xj or X 2 is 
a urea (R^-N-CO-NH-indole-) by reacting die free amino group on die indole with an isocyanate, 
by known means, see EXAMPLES 18-20. Another way to produce the substituted indole (I) where 
Xj or X 2 is a urea is by reaction of the free amino group in the indole with phosgene (or a 
10 phosgene equivalent such as carbonyldiimidazole) and trapping with an amine. As is apparent to 
those skilled in the art, isothiocyanates or thiophosgene equivalents could be used to produce the 
corresponding -CS- compounds. Likewise, reaction of the amino indole (VII) with X-SO2-X 
followed by reaction with an amine produces sulfamides, R^R^N-SO^NH-indole- by means known 
to those skilled in the art. 

15 The substituted indoles (J) where Rj is -CH2- can be produced from the corresponding 

substituted indoles (0 where K x is -CO by reaction with 1 reducing agent, such as lithium 
aluminum hydride in an ether such as tetrahydrofuran or ether. Alternatively, one can use starting 
materials in which R t is methylene rather than a carbonyl group. 

It is preferred that Z x is (Z-I) where n 2 and 112 are 1. It is also preferred that Z x is is (Z- 
20 H) where n x and t^ are 1. When Z x is Z-II it is preferred that is C x alkyl. 
It is preferred that Rj is -CO-. 
It is preferred that R$ is -N». 

It is preferred that for R 8 , R9 and R 10 are R g is -CR W * where R w is -H, where 
-CR^l* where R9.1 is -H and where -CR 1(M * where R 10 -i is -H. 
25 It is preferred that R T is is -N(R7^XR 7 ^) where R 7 . 5 is CyC 4 alkyl and where R 7-6 is 

-H. It is preferred that R 7 . 5 is i-proyyi. 

It is prefe r r ed that one of X x or X 2 is selected from the group consisting of 
-NCX^KO-NCXj.jKX^j) and 

-NCX^ysOz-NCXi.^a). 

30 It is preferred that the other of X r or X2 is -H or alkoxy. 

It is preferred that die substituted indole (0 is selected from the group consisting of 
compounds of EXAMPLES 5, 9, 14-20, 28-42, 44, 46-56, 58-61, 63-65, 67-69, 72, 75. It is 
more preferred that die substituted indole (I) is selected from the group consisting of compounds 
of EXAMPLES 35, 37, 42, 55, 57, it is even more preferred that die substituted indole (D k 

35 selected from the group consisting of compounds of EXAMPLES 35, 37 and 57. Also preferred 
that the compound of the invention is die compound of EXAMPLE 76. 
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The substituted indoles (I) are amines, and as such form acid addition salts when reacted 
with acids of sufficient strength. Pharmaceutical^ acceptable salts include salts of both inorganic 
and organic acids. The pharmaceutically acceptable salts are preferred over the corresponding free 
amines since they produce compounds which are more water soluble and more crystalline. The 
5 preferred pharmaceutically acceptable salts include salts of the following acids methanesulfonic, 
hydrochloric hydrobromic, sulfuric, phosphoric nitric, benzoic, citric, tartaric fumaric, maleic, 
CH^CH^-COOH where n is 0 thru 4, HOOC^CHjJn-COOH where n is as defined above. 

The substituted indoles (I) are useful as inhibitors of viral reverse transcriptase an enzyme 
necessary for human immunodeficiency virus replication and therefore would be useful in the 
10 treatment of such diseases as AIDS. 

The term human retrovirus (HRV) indicates human immunodeficiency virus type I, or 
strains thereof apparent to one skilled in the art, which belong to the same viral families and which 
create similar physiological effects in humans as various human retroviruses. 

Patients to be tre ated would include those individuals (1) infected with one or more than 
15 one strain of a human retrovirus as determined by the presence of either measurable viral antibody 
or antigen in the serum and (2) having either a symptomatic AIDS defining infection such as (a) 
disseminated histoplasmosis, <b) isopsoriasis, (c) bronchial and pulmonary candidiasis including 
pneumocystic pneumonia (d) non-HodgJrin's lymphoma or (e) Kaposi's sarcoma and being less than 
sixty years old; or having an absolute CD4 lymphocyte count of less than 200/m 3 in the peripheral 
20 blood. 

The substituted indoles 0) can be given orally. Suitable dosage forms include tablets, 
capsules, suspensions, solutions and elixirs. An effective amount is from about 0. 1 to about 500 
mg/kg/day. A typical unit dose for a 70 kg human would be from about 10 mg to about 2000 mg, 
preferably about 100 mg to about 1000 mg taken one to six times per day. 

25 The exact dosage and frequency of administration depends on the particular substituted 

indole 0) used, the particular condition being treated, the severity of the condition being treated, 
the age weight, general physical condition of the particular patient, other medication the individual 
may betaking as is well known to those skilled in the art and can be more accurately determined 
by measuring the blood level or concentration of the diaromatic substituted compounds (HI), the 

30 anti-AIDS piperarines (JV) and the indoles (V) in the patient's blood and/or the patient's response 
to the particular condition being treated. 

The substituted indoles (I) of mis invention can be used in conjunction with other antiviral 

agents such as AZT. 

The utility of the substituted indoles (I) of this invention can be determined by their abflity 
35 to inhibit viral reverse transcriptase an enzyme essential for human immunodeficiency virus 
replication. This enzyme has characteristics which differentiate it from other known cellular 
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polymerases and it is a unique enzyme which is not found in uninfected ceils. Viral reverse 
transcriptase is found in extracts from bacterial clones prepared according to the procedure 
described in AIDS Virus Reverse Transcriptase defined by high level expression in Escherichia 
coli, EMBO J. 6:3133-3137 (1987). Inhibition of this enzyme is determined in a cell free assay 
5 which measures the level of radioactive precursors incorporated into DNA. Extracts prepared 
according to the procedure of Science, 1125-1129 (1981) are incubated in a mixture of inhibitor, 
20 mM dithiotfareitol, 60 mM sodium chloride, 0.05% NP-40, 10 mM magnesium chloride, 50 
mM Tris pH 8.3, 10 /iM [ 35 S]-labeled deoxynuleoside-S'-triphosphate, 10 /xg/ml RNA template 
(poly rC or poly rG) and 5 jig/ml DNA primer (oligo dG or oligo dT) for 30 minutes at 37*C. 

10 Incorporation of radio-labeled precursor is determined by spotting aliquot* of the reaction mixture 
on DE81 paper, washing the papers to remove unincorporated precursor, drying and determining 
counts. The results (IC^ means the concentration, in pM of drug, required to inhibit the reverse 
transcriptase activity to die extent of 50%) of various assay(s) are combined and reported as % 
inhibition and ICjq (calculated). 

15 The utility of this invention is further demonstrated by the ability of the substituted indoles 

(I) to inhibit HTV-induced syncytia formation in a tissue culture assay using MT-2 cells infected 
withHIV-1. This test U described in Quantitative In^ 

469-470, 1988 as weU as in AIDS RESEARCH AND HUMAN RETROVIRUSES, Vol. 4, No. 
6, pages 449-455 (1988), Mary Ann Liebent, Inc., Publishers; in an article entitled "Nucleotide 

20 Dimers Suppress HIV Expression In VITRO". The results (IC50 means die concentration, in pM 
of drug, required to inhibit syncytia formation to the extent of 50%) of various assay(s) are 
combined and reported as % inhibition and IC5Q (calculated). The known commercial compound, 
AZT, exhibited anti-HIV potency in this assay with 100 percent and 50 percent reduction in 
syncytia formation at concentrations of approximately IjiM and 03 /tM, respectively. 

25 The exact dosage and frequency of administration depends on die particular substituted 

indole CO used, the particular condition being treated, the severity of die condition being treated, 
the age, weight, general physical condition of die particular patient, other medication the individual 
may be taking as is weQ known to those skilled in the art and can be more accurately determined 
by measuring the blood level or concentration of die substituted indoles (I) in the patient's blood 

30 and/or the patient's response to the particular condition being treated. 

DEFINITIONS AND CONVENTIONS 
The definitions and explanations below are for the terms as used throughout this entire 
document including both die specification and the claims. 

T CONVENTIONS FO B FORMULAS AND DEFINITIONS OF VARIABLES 

35 The chemical formulas representing various compounds or molecular fragments in the 

specification and claims may contain variable substituents in addition to expressly defined structural 
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features. These variable substituents are identified by a letter or a letter followed by a numerical 
subscript, for example, "Zf or 'V where T is an integer. These variable substituents are either 
monovalent or bivalent, that is, they represent a group attached to the formula by one or two 
chemical bonds. For example, a group Z l would represent a bivalent variable if attached to the 

5 formula CH r C(=Z 1 )H. Groups Rj and Rj would represent monovalent variable substituents if 
attached to the formula CH 3 -CH 2 -C(Ri)ORj)-H. When chemical formulas are drawn in a linear 
fashion, such as those above, variable substituents contained in parentheses are bonded to the atom 
immediately to the left of the variable substituent enclosed in parenthesis. When two or more 
consecutive variable substituents are enclosed in parentheses, each of the consecutive variable 

10 substituents is bonded to the immediately preceding atom to the left which is not enclosed in 
parentheses. Thus, in the formula above, both Rj and Rj are bonded to the preceding carbon 
atom. Also, for any molecule with an established system of carbon atom numbering, such as 
steroids, these carbon atoms are designated as q. where T is the integer corresponding to the 
carbon atom number. For example, represents the 6 position or carbon atom number in the 

15 steroid nucleus as traditionally designated by those skilled in the art of steroid chemistry. Likewise 
the term *V represents a variable substituent (either monovalent or bivalent) at the Q position. 

Chemical formulas or portions thereof drawn in a linear fashion represent atoms in a linear 
chain. The symbol *-• in general represents a bond between two atoms in the chain. ThusCH 3 - 
0-CH 2 - CH C R i^ CH 3 ie P nsesSs a 2^bstinrted-l-methoxyprcmane compound. In a similar fashion, 

20 the symbol represents a double bond, e.f., CH 2 -C(R i H>CH3 > and the symbol 

represents a triple bond, e.g.. HC-C-CHOy-CHj-CHj. Carbon y | ^"P 5 vt «P reseated b 
either one of two ways: -CO- or -C(» OK with the former being preferred for simplicity. 

Chemical formulas of cyclic (ring) compounds or molecular fragments can be represented 
in a linear fashion- Thus, the compound 4Haloro-2-memylpyridine can be represented in linear 

25 fashion by N*=C(CH3)-CH-Ca-CH-C*H with the convention that the atoms marked with an 
asterisk (*) are bonded to each other resulting in the formation of a ring. Likewise, the cyclic 
molecular fragment, 4<ethyl>l-piperazinyl can be represented by -N*-(CH2)2- N ( C 2 H 5> CH 2- 
C*B2. 

A rigid cyclic (ring) structure for any compounds herein defines an orientation with respect 
30 to the plane of the ring for substituents attached to each carbon atom of the rigid cyclic compound. 
For saturated compounds which have two substituents attached to a carbon atom which is part of 
a cyclic system, -QXjXXj)- * e ™ substituents may be in either an axial or equatorial position 
relative to the ring and may change between axial/equatorial. However, the position of the two 
substituents relative to the ring and each other remains fixed. Whfleeimersuhstimentattiinesmay 
35 lie in the plane of the ring (equatorial) rather than above or below the plane (axial), one substituent 
is always above the other. In chemical structural formulas depicting such compounds, a substituent 
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(X x ) which is "below* another substituent (X^ will be identified as being in the alpha (a) 
configuration and is identified by a broken, dashed or dotted line attachment to the carbon atom, 
i.e., by the symbol *- - or \..\ The corresponding substituent attached "above" (Xj) the other 
(X x ) is identified as being in the beta (8) configuration and is indicated by an unbroken line attach- 

5 meat to the carbon atom. 

When a variable substituent is bivalent, the valences may be taken together or separately 
or both in the definition of the variable. For example, a variable Rj attached to a carbon atom as 
-CCsRj)- might be bivalent and be defined as oxo or keto (thus forming a carbonyl group (-CO-) 
or as two separately attached monovalent variable substituents ce-R^ and B-R^. When a bivalent 

10 variable, Rj, is defined to consist of two monovalent variable substituents, the convention used to 
define die bivalent variable is of the form "cr-R^ft-R^* or some variant thereof. In such a case 
both a-R^ and B-R^ are attached to the carbon atom to give ^(a-R^B-R^. For example, 
when the bivalent variable R$, -C(=R$>- is defined to consist of two monovalent variable substit- 
uents, the two monovalent variable substituents are cr-R^iB-R^ a-R^B-R^ifr giving 

15 -CCo-R^XM^ -C(<rf^(*-R6.ioh etc. Likewise, for the bivalent variable R u , 

-C(=RllK two monovalent variable substituents are o-Rjm*Rii-2- For a ring substituent for 
which separate a and A orientations do not exist (e.g. due to the presence of a carbon carbon 
double bond in the ring), and for a substituent bonded to a carbon atom which is not part of a ring 
die above convention is still used, but the a and B designations are omitted. 

20 Just as a bivalent variable may be defined as two separate monovalent variable substituents, 

two separate monovalent variable substituents may be defined to be taken together to form a 
bivalent variable. For example, in the formula -C 1 (R i )H-C2(R j )H- (Cj and C2 define arbitrarily 
a first and second carbon atom, respectively) Rj and Rj may be defined to be taken together to 
form (1) a second bond between C t and or (2) a bivalent group such as oxa (-O-) and die 

25 formula thereby describes an epoxide. When Rj andRj are taken together to form a more complex 
entity, such as die group -X-Y-, then the orientation of die entity is such that C x in the above 
formula is bonded to X and C2 is bonded to Y. Thus, by convention the designation "... Rj and 
Rj are taken together to form -CH 2 «CB z -0-a> ..." means a lactone in which the carbonyl is 
bonded to However, when designated \.. Rj and Rj are taken together to fonn -CO-OCHjr 

30 CHfthe convention means a lactone in which the carbonyl is bonded to Cj. 

The carbon atom content of variable substituents is indicated in one of two ways. The first 
method uses a prefix to the entire name of the variable such as •C 1 -C 4 - , where both T and "4" 
are integers representing the minimum and maximum number of carbon atoms in the variable. The 
prefix is separated from the variable by a space. For example, 9 C X -C A alkyl - represents alkyl of 

35 1 through 4 carbon atoms, (including isomeric forms thereof unless an express indication to the 
contrary is given). Whenever this single prefix is given, die prefix indicates the entire carbon atom 



WO 93/01181 PCT/US92/05067 

-14- 

content of the variable being defined. Thus C2-C4 alkoxycarbonyl describes a group CHj^CH^- 
OCO where n is zero, one or two. By the second method the carbon atom content of only each 
portion of the definition is indicated separately by enclosing the "CfCj" designation in parentheses 
and placing it immediately (no intervening space) before the portion of the definition being 
5 defined. By this optional convention (C 1 -C 3 )alkoxycarbonyl has the same meaning as C2-C4 
alkoxycarbonyl because the "C^* refefS onl y to *e carbon atom content of die alkoxy group. 
Similarly while both alkoxyalkyl and (C 1 <: 3 )altoxy(C 1 -Cyalkyl define alkoxyalkyl groups 
containing from 2 to 6 carbon atoms, die two definitions differ since the former definition allows 
either the alkoxy or alkyl portion alone to contain 4 or 5 carbon atoms while the latter definition 
10 limits either of these groups to 3 carbon atoms. 

When the claims contain a fairly complex (cyclic) substituent, at the end of the phrase 
namin g/designating that particular substituent will be a notation in (parentheses) which will 
correspond to the same name/designation in one of the CHARTS which will also set forth the 
chemical structural formula of that particular substituent 
15 II . DEFINITIONS 

All temperatures are in degrees Centigrade. 

TLC refers to thin-layer chromatography. 

THF refers to tetrahydrofuran. 

DMF refers to dimethylfonnamide. 1 
20 EDC refers to l^yl-3^dimethylaminopropyi)carb^ 

Saline refers to an aqueous saturated sodium chloride solution. 

IR refers to infrared spectroscopy. 

NMR refers to unclear (proton) magnetic resonance spectroscopy, chemical shifts are 
reported in ppm (5) downfidd from tetramethyisilane. 
25 -4 refers to phenyl ((^5). 

MS refers to mass spectrometry expressed as m/e or mass/charge unit [M + H] + refers 
to the positive fon of a parent phis a hydrogen atom. EI refers to electron impact Q refers to 
chemical ionization. FAB refers to fast atom bombardment 
Ether refers to diethyl ether. 
30 Alcohol refers to ethyl alcohol. 

Pharmaceutical^ acceptable refers to those properties and/or substances which are 
acceptable to the patient from a phannacological/toxicological point of view and to the 
manufacturing pharmaceutical chemist from a physical/chemical point of view regarding 
composition, formulation, stability, patient acceptance and bioavailability. 
35 Pharmaceutical^ acceptable anion salts include mesylate, chloride, sulfite, phosphate, 

nitrate, citrate, a^CH^-COO' 1 where n x is 0 thru 4, ^OOCKCH^-COO 4 where n is as 



WO 93/01181 PCT/US92/05067 

-15- 

defined above, ^OOC-CH =01-000^, tf-COO" 1 . 

When solvent pairs are used, the ratios of solvents used are volume/volume (v/v). 

When the solubility of a solid in a solvent is used the ratio of the solid to the solvent is 
weight/volume (wt/v). 

5 Pyridinyl refers to the pyridyl radical as defined by IUPAC nomenclature. For example 

2-pyridyl refers to the pyridine ring substituted in the 2 -position. 

The compounds of this invention are named (when possible) by the following method: first 
the [aryl/heteroaryl] moiety, next die arylTheteroaryl portion and last the linker (Z). However, a 
few were named by other methods for simplicity and convenience. The names of die radicals 

10 within each group follow IUPAC convention. 

Without further elaboration, it is believed that one skilled in the art can, using the 
preceding description, practice die present invention to its fullest extent The following detailed 
examples describe how to prepare the various compounds and/or perform the various processes of 
IS the invention and are to be construed as merely illustrative, and not limitations of the preceding 
disclosure in any way whatsoever. Those skilled in the art will promptly recognize appropriate 
variations from die procedures both as to reactants and as to reaction conditions and techniques, 
PREPARATION 1 l-{l,l-DimethylethoxycaibonylH-^ 

piperazine 

20 Sodium cyanoborohydride (0.31 g) is added to a cold solution of HUl* 

dime±yiethoxycarbonyl]-4-{3-amino4^ (International Publication 

No. WO 88/08424, 2.8 g), propbnal (.87 g), and methanol (15 ml). After the exotherm has 
subsided, die reaction is stirred at 20-25* overnight The reaction is acidified (pH 2) with aqueous 
hydrochloride and then diluted with dichloromethane. The pH is adjusted with aqueous ammonium 

25 hydroxide (pH 8), and the phases are separated. The organic phase is dried over sodium sulfate, 
and concentrated under reduced pressure to a crude product which is dissolved In diethyl ether and 
allowed to crystallize at -5*. Hie solid Is identified as starting material. The mother liquor is 
concentrated in vacuo to give the title compound. 

PREPARATION 2 1^3-ffn^^amino)-2i>yridmyl]piperaziM (Amine) 

30 Trifluoroacetic add (4 ml) is added to a solution of crude HI , l-dimediylethoxycarbonyl]- 

4^3^ropylamino)-2^yridmyl]piper^ (PREPARATION 1, 1.2 g) in dichloromethane (15 ml) 
chilled to -78 # . The coolant is removed and the reaction is allowed to warm to 20*25 * for 3 hours. 
The solvents are removed in vacuo and the residue is redissoived in dichloromethane and aqueous 
saturated potassium carbonate. The phases are separated. The organic phase is washed with water, 
35 dried over sodium sulfate, and concentrated to the title compound. 

PREPARATION 3 l-[l,l-Dimethylethoxyc^bonyl]-4-lHl-niethylethylamino)-2- 
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pyridmyQpiperazine 

l-{ 1 , 1-D im«hylethoxycarbonyl]^[3-amino-^^ (International Publication 

88/08424, 2.0 g) is dissolved in 35 ml of methanol and acetone (0.48 g) is added. Toe reaction 
is cooled to 0° and acetic add (to pH 4.0) is added. The reaction is stirred 15 min at 0° and then 
5 sodium cyanoborohydride (0.50 g) is added. The reaction is allowed to warm slowly to 20-25° 
and followed by TLC until completion. Additional acetic acid, sodium cyanoborohydride and 
acetone are sometimes necessary to force the reaction to completion. The reaction is diluted with 
chloroform (100 ml), washed with saturated aqueous sodium bicarbonate (50 ml), saline (75 ml), 
dried over anhydrous sodium sulfate and concentrated in vacuo. Purification by flash column 
10 chromatography (75 g silica gel, 4: 1 hexane/ethyl acetate) affords the tide compound, NMR (300 
MHz, CDCI3) 7.67, 6.91, 4.15, 3.57, 3.00, 1.48 and 1.23 6. 

PREPARATION 4 l-{3-(l-MemylemylaniiiK>)-2i>yri^ (Amine) 

l^l,l-Dmiethylethoxycarbonyl]-4-[3-(l-methylethylam^ 

(PREPARATION 3) is dissolved in methylene chloride (56 ml) and cooled to 0°. Then 
15 trifhioroacetic add is added drop wise. The reaction is warmed to 20-25° and additional trifluoro- 

acetic add is added (26.6 g). When the reaction is complete by TLC, it is poured into 200 ml of 

water and ice, basified to pH 12 with 2N aqueous sodium hydroxide, and extracted with 10 % 

tetrahydrofuran/chloroform (2 1) followed by 10 % methanol/cbloroform (1 1). The organic layers 

are dried over anhydrous sodium sulfate, concentrated in vacuo, and used without further 
20 purification, NMR (300 MHz, CDCI3) 7.65, 6.85, 6.76, 4. 16, 350, 2.98 and 1.20 5. 

PREPARATION 6 2-Chloro-Hl-oiediylemyIaiiuM)pyrazine 

A solution of 2,3-dichloTopyrazine (2-0 g) and isopropylamme (2.3 g) in toluene (8 ml) is 

refluxed for 40 hr. The mixture is cooled and filtered to remove isopropylamme hydrochloride. 

The filtrate is concentrated in vacuo to a residue which is diluted with an aqueous sodium 
25 hydroxide solution (10%) and dichloromethane. The phases are separated. The dichloromethane 

phase is washed with saline, dried over sodium sulfate, and concentrated to give die tide 

compound, NMR (CDCI3) 1.28, 4.21, 5.02, 7.54 and 7.94 S. 

PREPARATION 7 H2-(l-Memyiemylainh¥>>3-pyraz^^ (Amine) 

A solution of 2-chloro-Hl-«nemylemylainino)pyrazine (PREPARATION 6, 1.6 g) and 

30 piperazine (4.3 g) in xylene (10 ml) is refluxed for 26 hr. The mixture is cooled to 0° and diluted 
with concentrated hydrochloric acid (8 ml). The xylene is decanted and ether is added and also 
d ecanted from the salts. The salts are diluted with excess aqueous sodium hydroxide (5%) and 
dichloromethane. The phases are separated. The aqueous phase is extracted three more times with 
dichloromethane. The combined organic extracts are dried over sodium sulfate and concentrated 

35 to give a liquid mixture which is flash chromatographed on silica gd during with methanol/- 
chloroform (5/95). The appropriate fractions are pooled and concentrated to give the title com- 
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pound, NMR (CDCI3) 1.27, 1.83, 3.04, 4.12, 4.78, 7.49 and 7.72 5. 

PREPARATION 8 2-Chloro-3-<l • lniimethylethylamino)pyrazine 

Following the general procedure of PREPARATION 6 but making non-critical variations 

but substituting t-butyl amine of risopropylamine, the tide compound is obtained, NMR (CDCI3) 
5 1.48, 5.24, 7.51 and 7.91 6. 

PREPARATION 9 H3-0 » l-DimediyiethyIamiiio)-2i)yrazinyl]pipera2ine (Amine) 

Following the general procedure of PREPARATION 7 and making non-critical variations 

but starting with 2<hlon>-Hl»l-^^y 1 ^y l ^^)Py razine (PREPARATION 8, 0.95 g) and 

piperazine, die tide compound is obtained, NMR (CDCI3) 1.47, 1.70, 2.99, 5.0(2, 7.46 and 7.69 
10 6. 

PREPARATION 10 Hl,l-Dtoethylethoxycarbonyl]^ 

piperazine 

A mixture of 1 -{ 1 J-dimethylethoxycarbonyl}-4^4<^ 
and triethylamine (.3 ml) and palladium on carbon (5%, .13 g) methanol (100 ml) is charged with 

15 hydrogen gas (30 psi). After the theoretical amount of hydrogen gas is consumed, the catalyst is 
r emo ved under reduced pressure. The filtrate is concentrated under reduced pressure to a 63am 
which is diluted with an aqueous saturated solution of potassium carbonate and dicfaloromethane. 
The phases are separated and die organic phase is dried over sodium sulfate and concentrated to 
give to give the tide compound, NMR (CDP3) 1.49, 3.49, 3.29, 356, 7.98, and 8.39 *. 

20 PREPARATION 11 l-[l,l-Dimethylethoxycarbonyl]^[5^1-methylethylamino)-6- 

pyrimidinynpiperazme 
A solution of sodium cyanoborohydride (.13 g) in methanol (4 ml) is added to a mixture 
of HU^limediyledioxyca^ (PREPARATION 10,0.44 

g), acetone (3 ml), and glacial acetic acid (.4 ml) in methanol (7 ml) at 0°. Hie mixture is stirred 

25 at 20-25° for 72l The reaction is diluted with in aqueous sodium hydroxide solution (10%) and 
dicfaloromethane. The phases are separated and the organic phase is washed with water and the 
concentrated to t colorless liquid which is flash chromatographed on silica gd ehitmg with 
methanol/chloroform (1/99). The appropriate fractions are pooled and concentrated to give the tide 
compound, NMR (GDCI3) 1.26, 1.49, 3.2, 3.44, 3 .5-3.62, 7.89 and 833 6. 

30 PREPARATION 12 H5Kl-Me*yleAylamto^ 

Trifluoroacetic acid (5 ml) is added to a solution of Hl,14imethylethoxy- carbonylhHS- 
(l-methylethylamhio>4-p (PREPARATION 1 1, 

0.37 g) in dicfaloromethane (20 ml) at "78°. The reaction is allowed to warm to 20-25° overnight, 
and then diluted with excess aqueous sodium hydroxide solution (10%). The phases are separated. 
35 The aqueous phase is extracted twice again with dicfaloromethane. The combined organic extracts 
are washed with saline, dried over sodium sulfate, and concentrated under reduced pressure to give 
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the titl compound, NMR (CDClj) 1.25, 1.7, 3.01, 3.21, 3.45, 3.5. 7.86 and 8.34 5. 
PREPARATION 13 i-{4-(l-Memylettyl)ainino-3-pyrid^ (Amine) 

Following the general procedure of PREPARATION 10 and making non<ritical variations 

butstartfogwimH5<moro^ 
5 1.7 g) and triethylamine (.81 g). the tide compound is obtained. NMR (CDCI3) 1 .28, 2.06, 3.05. 
ill, 3.59, 4.75, 6.39, and 8.49 5; CMR (CDCI3) 22.2, 43.2, 46.2, 50.6, 103.7, 138.7, 148.4 
and 154 J 5. 

PREPARATION 16 HU-Dimemyletb(>xycarbon^ 

pipenznie 

10 uu-Dimemyletfaoxycar^^ Onternational Publication 

No. WO 88/08424, 0.50 g), 1,4-dibromobutane (0.21 ml) and potassium carbonate (0.30 g) are 
refluxedm4nilofacetonitriIeforlweek. After 1 week, additional dibromobutaae (0.21 ml) is 
added and refluxing is continued for 3 days. The reaction mixture is poured into water, extracted 
with methylene chloride, dried over anhydrous sodium sulfate and concentrated under reduced 

15 pressure. The concentrate is purified by flash column chromatography etatin* with ethyl 
acetate/hexane (10/90) to ethyl acetate/hexane 05/75). The appropriate fractions are pooled and 
concentrated to give the title compound, NMR (300 MHz, CDCI3) 7.78. 6.98, 6.78, 3.52, 
3.20-3.10, 1.87 and 1.44 6. 

PREPARATION 17 HM«yiH>lidtaj0^^ * 

20 i.ri^.DimethylethoxycarbonyU-^IS-Cl-pyrrolidinylJ-l-pyridinyllpiperazine 

(PREPARATION 16, 0.26 g) is dissolved in 1.3 ml of THF and cooled to 0». Trifluoroacetic acid 
(1 J ml) is added and the reaction is stirred at 0° for 20 min, and men wanned to 20-25° for 20 
mm. Then the reaction is poured into 1 N aqueous sodium hydroxide and extracted with 
methanol/chlorofonn (10/90, 2 X 50 nu), dried over anhydrous sodium sulfate and concentrated 
25 under reduced pressure to give the title compound, NMR (300 MHz, CDCy 7.64, 6.81, 6.61, 
3.05-2.94, 2.86-2.79 and 1.78-1.65 6. 

PREPARATION 21 l-(3-Nitro-2i>yriQlnyI>l,4-diazepme 

Homopiperazine (15.58 g) is dissolved in 100 im tf acetomtrile. Potassium carbonate (8.7 
g) is added and then the 2-ddoro-3-uitropyridine (5.0 g) dissolved in 25 ml of acetonhrile is added 
30 dropwise. The reaction i, stirred at 20-25° 4 hr, then diluted with methylene chloride, washed 
with water (2 x), saline, dried over anhydrous sodium sulfate and concentrated under reduced 
pressure to give the titiecompound, NMR (300 MHz, CDCI3) 8.30, 8.08. 6.66. 3.60. 3.41, 3. 10, 
2.89 and 1.93 «. 

PREPARATION 22 i^i,i-DimefayIemoxycarbonyl)^-nitro-2-pyridinyl)-l,4- 
32 diazepine 

Following the general procedure of PREPARATION 19 and making notwritical variations 
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but starting with l-(3-nitro-2i>yridinylH,4-diazepine (PREPARATION 21, 7.06 g), the title 
compound is obtained, NMR (300 MHz, CDClj) 8.29, 8.05, 6.67, 3.76-3.29, 1.98, 1.34 and 1.29 
5. 

PREPARATION 23 l-(l,l-Dimethy!ethoxycarbony]H-(3-amino-2-pyridinyl)l f 4- 
5 diazepine 

Following the general procedure of PREPARATION 52 and making non-critical variations 
but starting with l-(l,l^imethylethoxycarbonyl>4-0-utn^ 

(PREPARATION 22, 6.0 g), title compound is obtained, NMR (300 MHz, CDCI3) 7.75, 6.93, 
6.81, 3.86, 3.78, 3.66-3 .57, 3.51, 3.36-3 X 3.21, 1.95, 1.85, 1.48 and 1.47 «. 
10 PREPARATION 24 Kl,l-DimethylethoxycarbonylM-(3^ 

diazepine 

Following the general procedure of PREPARATION 1 and making non-critical variations 
but starting with Hl,l-dimethylethoxycarbonyl>4^ 

(PREPARATION 23, 6.07 g) and acetaldehyde for propional, the title compound is obtained, NMR 
15 (300 MHz, 0X33) 7.65, 6.86, 6.76, 4.25, 4.11, 3.64-3.48, 3.30-3.21, 3.12-3.08, 1.92, 1.83, 
1.47, and 1.45 5. 

PREPARATION 25 1 K3-Ethylamia>-2-pyridm^l,4-diazqrine (Amine) 

Following the general procedure of PREPARATION 4 and making non-critical variations 
* but starting with t-(l,l-dimethyleaoxycartonyl)-4^ 

20 (PREPARATION 24, 5.12 g), the title compound is obtained, NMR (300 MHz, CDCI3) 7.66, 
6.85, 6.76, 4.17, 3 Jl-3 .26, 3.14-3.01, 1.84 and 1 .29 6. 

PREPARATION 26 HI , 1 -DimethylethoxycarbonylH-(3-(l -methyl ethyl)amino-2- 

pyridinyiH ,4~diazepine 
Following the general procedure of PREPARATION 3 and making non-critical variations 
25 but starting with l-(l,l-4imethylethoxycarbonylM-(3^ 

(PREPARATION 23, 18.13 g), the tide compound is obtained, NMR (300 MHz, CDCI3) 7.62, 
6.85, 6.76, 4.18, 3.63-3.48, 3.28-3.19, 3.07, 1.92, 1.83, 1.46, 1.45 and 1.23 1. 
PREPARATION 27 l-(3-H-Methylediyl)amino-^ (Amine) 

Following the general procedure of PREPARATION 4 and making non-critical variations 
30 but starting with HUnfimethylethoxycaAOT^ 

(PREPARATION 26, 15.08 g), the title compound is obtained, NMR (300 MHz, CDCI3) 7.61, 
6.82, 6.75, 4.17, 350, 3.28-3 .22, 3.06-3.01, 2.67, 1.83 and 1 JO «. 
PREPARATION 28 l-[l,l-DimethyiethoxycarbonyU^ 

pyridinyljpipcrazine 

35 Following the general procedure of PREPARATION 3 and making non-critical variations 

but starting with l-(l,l-dimcthylcthoxycaibon^ 
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Publication No. WO 88/08424, 1.0 g), 2-butanone (0.27 g) sodium cyanoborohydride (0.23 g), 
acetic acid (5.1 ml) and methanol, the title compound is obtained, NMR (300 MHz, CDd 3 ) 7.68, 
6.94, 6.86, 4.18, 3.56, 3.33, 3.05, 1.53, 1.47, 1.18 and 0.96 5. 
PREPARATION 29 l^^l-Methylpropyl)amiiK))-2i)yridinyl]piperazine 
5 Following the general procedure of PREPARATION 4 and making non-critical variations 

butttartingwitM-[l, l^methyleto^ 

(PREPARATION 28, 1.62 g), trifluoroacetic acid (5.52 g) and 10 ml of methylene chloride, the 
tide compound is obtained, NMR (300 MHz, CDCI3) 7.66, 6.87, 6.78, 4.17, 3.31, 3.06, 2.81, 
1.64-1.48, 1.17 and 0.95 8. 
10 PREPARATION 30 l-[Benzyloxycarbonyl]-4-[3-(l^y! 

piperazine 

Following the general procedure of PREPARATION 3 and making non-critical variations 

but starting with l-[benzyloxycarbonyl]^0-amino>2-py^^ (PREPARATION 33, 

10.5 g), 3-pentanone (0.15 g) sodium cyanoborohydride (0.11 g), acetic acid (52.3 ml) and 
15 methanol (3.2), the title compound is obtained, NMR (300 MHz, CDCI3) 7.66, 7.38-7.33, 6.90, 

6.79, 5.17, 4.21, 3.65, 3.15, 3.04, 1.66-1.46 and 0.93 3. 

PREPARATION 3 1 l-{Hl-EthyIpropyi)amin^ 
Starting with Hl^en^toxycarbonyl]^[(Ml 

(PREPARATION 30, 0.30 g) and using 10% palladium on carbon (30 mg) and ethyl acetate (10 
20 ml), die protecting group is removed to give the title compound, NMR 000 MHz, CDCI3) 7.65, 

6.87, 6.78, 4.19, 3.40-3.10, 3.00-2.75, 1.64-1.49, and 0.93 8. 

PREPARATION 32 l-{BenzyloxycarbonylH-{3-ni^ 

l-(3-Nitro-2-pyridinyl)piperazine is dissolved in 175 ml of methylene chloride and cooled 

to0°. Then pyridine is added followed by benzylchlorofbrmate (16 J ml). The reaction is stirred 
25 Uhr, thai poured into safurrt^ aqueous sodium bicarbonate and extracted with chloroform, dried 

over anhydrous sodium sulfate and concentrated in vacuo to afford the title compound, NMR (300 

MHz, 0x33) 8.34, 8 J5, 7.38-7 J2, 6.81, 5.17, 3.65 and 3.45 5. 

PREPARATION 33 l-{Ben^loxycarbonyIH43-an^ 
l-(Benzyloxycarbonyl]-4-P-nitn^ 
30 in dioxane (923 ml) and cooled to (P. Then aqueous titanium trichloride (20*, 555.3 ml) is added 

cautiously. After stirring 30 min the reaction is diluted with aqueous sodium hydroxide solution 

(2 N, 1 J 1) and filtered through cdite. The filter cake is washed with methanol/chlorofonn 

(10/90). The combined organic layers are washed with water, saline, dried and concentrated in 

vacuo to afford the desired product, NMR (300 MHz, CDCI3) 7.80, 7.38-7.32, 6.99, 6.88, 5.17, 
35 3.67 and 3.12 8. 

PREPARATION 34 l4Benzyloxycarbonyfl-4-[3-(W.2-*^ 
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yljpiperazine 

l-rBenzyloxycarbooyl]-H3-aniiiK>-2^ (PREPARATION 33), is 

dissolved in SO ml of methylene chloride and triethylamine is added. The reaction is cooled to 0° 
and trifiuoroacetic anhydride is added drop wise. After 30 min, the reaction is poured into 

5 saturated aqueous sodium bicarbonate solution and extracted with chloroform, washed with saline, 
dried over anhydrous sodium sulfate and concentrated in vacuo, NMR (300 MHz, CDCfy 8.92, 
8.54, 8.22, 7.39-7.32, 7.16, 5.17, 3.70 and 3.03 «. 
PREPARATION 35 l-{3-{2,2,2-Trifluoroacetamidoy2-pyridm^^ 

l-[Benzyloxycarbonyl]-4-[3-(2,2,2-trifluoroacetamido)-2-pyridlnyl]piperazine 

10 (PREPARATION 34), is dissolved in 70 ml of ethanol and 0.25 g of 10% palladium on carbon 
is added. The reaction is hydrogenated at 40 psi for 20 nr. Then it is filtered through a pad of 
c dhe and concentrated in vacuo to afford the tide compound which is used without further 
purification, NMR (300 MHz, CDCI3) 8.51, 8.21, 7.19, and 3.45-3.47 «. 
PREPARATION 36 l-{3-<2,2,2-trifluoroemylaniino>2-pyrM^ 

15 l-{3^^^-Trifluoroacetairudo>2i^myl]pipenz^ (PREPARATION 35), is dissolved 

in 5 ml of tetrahydromran and cooled to 0°. Then 4.84 ml of lithium aluminum hydride solution 
is added drop wise. After 10 min of stirring at 0°, the reaction is warmed to 20-25° and stirred 
45 min. The reaction is quenched at 0° with the dropwise addition of 0.4 ml of water, 0.6 ml of 
10* aqueous sodium hydroxide, and 1 ml of water. The slurry is filtered through cdite, washed * 

20 with 20% methanol/chloroform and concentrated in vacuo to afford the title amine which is used 
without further purification, NMR (300 MHz, CDCI3) 7.82, 6.97-6.92, 4.86, 3.75, and 3.06-3.01 
6. 

PREPARATION 37 l-{3-(2-I^roacetami<to)-2-pyr^ 

Following the general procedure of PREPARATION 35 and making non-critical variations 
25 but starting with l«benzytoxycaibonyl-4-{3-CZ'-fluc<oacetamido) 

•2-pyridinyIlpiperazine (2.42 g), 10% palladium on carbon (0.25 g), the title compound is 
obtained, NMR (300 MHZ, CDCy 8.15, 7.97, 7.00, 4.88, 4.73 and 3.13 6. 
PREPARATION 38 K3-(2-Huoroethylamino>2-pyridinynpiperazine 

Following the general procedure of PREPARATION 36 and making non-critical variations 
30 but starting with l-P-(2-fluoroacetainido)-2-pyridinyl]- piperarine (PREPARATION 3T, 1.4 g), 
lithium aluminum hydride (11.76 ml, 1M in tetrahydrofuran), the title compound is obtained. 
PREPARATION 39 l-{l,l-Dtaemylethoxycarbon^ 

piperazine 

A solution of H 1 , 1 -dimemylethoxy carbonyllpiperazine (1.88 g) in dichloromethane Q0 
35 ml) is added drop by drop over 1.5 hr to a solution of 4,6^dJoro-5-dtropyrimidine (1.94 g) and 
triethylamine (1.32 g) in dichloromethane (170 ml) at "78°. After stirring an additional hr at -78 , 
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the reaction is diluted with aqueous sodium bicarbonate (10*). The phases are separated, the 
organic phase is concentrated to a liquid which solidified on standing at 20-25°. The solid is 
dissolved in chloroform and flash chromatographed on silica gel eluting with methanol/chlorofbrm 
(1/99), pooling and concentrating the appropriate fractions gives the tide compound, Anal. Calc 
5 fo r C^gN^O* MW = 343.77: C.45.42; H.5.28; N.20.37; 0,10.31. Found: C.45.52; 
H.5.40; N.20.34; d, 10.36. 

PREPARATION 40 l-{Hl i Memylemylanuno)-2i)Yrazmyl]-l,4-diazepme (Amine) 

Following the general procedure of PREPARATION 7 and making non-critical variations 
but starting with homopiperazine (2.46 g) and 2-dtioro-Hl<nemylemyl)aminopyrazine 
10 (PREPARATION 6), the title compound is obtained, NMR (300 MHz, CDCI3) 7.56, 7.34, 4.75, 
4.04, 3.28-3.18, 3.00-2.94, 1.79, and 1.15 8. 

PREPARATION 41 3^Dicmoto-4-(l-memylemylantiiK))pyridazine 

A solution of 3,4,5-uichIoropyridazine (9.2 g) and isopropylamine (16.5 g) in toluene (25 
ml) is refluxed for 18 nr. Excess isopropylamine is removed by atmospheric distillation. The 

15 residual solution is cooled and diluted with dicbJoromemane and aqueous sodium hydroxide 
solution (5*). The phases are separated. The organic phase is washed with water and then with 
saline. The organic phase is dried over sodium sulfite and concentrated under reduced pressure 
to give a liquid which contains a mixture of isomeric products. The isomers are separated by flash 
* chromatography on silica gel eluting with ether/hexane (30770). The appropriate fractions are 

20 pooled and concentrated to give the desired isomer, NMR (CDCI3) U3, 4.59, 4.87 and 8.60 6; 
CMR (CDCI3) 24.2, 46.4, 1 17.1, 139.3, 145.5 and 151.3 6. 

Further elution gives 3,4-dichloro-Hl-memylemylamin^^ is recrystallized 

from ether bexane, NMR (CDCI3) 1 .35, 3.87, 4.80, and 8.55 5; CMR (CDCI3) 22.6, 44.7, 116 .5, 
136.3, 1423 and 153.4 S. 

25 PREPARATION 42 i-[S-Chtan>4<lHnemyIem^ 

A mixture of 3,5-dicMoro^l-memyleth^^ (PREPARATION 41, 1.77 

g) and ptperazine (2-96 g) in xylene (18 ml) is refluxed for 40 nr. The mixmre is cooled and then 
treated with concentrated hydrochloricacid (8 ml). After further cooling, a precipitate forms and 
the organic liquid is separated. The aqueous phase is diluted with an excess of a solution of 

30 aqueous sodium hydroxide (10%) and then is extracted with chloroform (3 x). The combined 
organic extracts are washed with water, then saline, dried over sodium sulfite, and concentrated 
to an oil. The crude product is flash chromatographed on silica gel eluting with methanol. The 
appropriate fractions are pooled and concentrated to give the tide compound, NMR (CDCI3) 1.20, 
3.04, 3.18, 4.46, 4.73 and 850 6; CMR (CDCI3) 24.0, 44.3, 45.9, 50.2, 118 X 135.8, 148.3 and 

35 155.4 «. 

PREPARATION 43 3.5-Dichloto^U-dimeuty^ 
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Following the general procedure of PREPARATION 41 and making non-critical variations 
but starting with t-burylamine (66-5 ml), and 3,4,5-trichloropyridazine, the title compound is 
obtained. NMR (300 MHz, CDQj) 8 JO, 5.09, and 1.55 6. 
PREPARATION 44 l-{5-Chloro^l,l-dimahylemylamin^^ 
5 Following the general procedure of PREPARATION 42 and making non-critical variations 

but starting with 3 J-dichlorcnHl , l^<^yl^ylamii»)p>Tidazine (PREPARATION 43), the title 
compound is obtained, NMR (300 MHz, CDCI3) 8.55, 5.04, 3.25, 3.07, and 1.44 5. 
PREPARATION 45 l-{4-<l,l-Dimethylemylaniino)-2-^^ (Amine) 

Following the general procedure of PREPARATION 10 and making non-critical variations 
10 butstarttogwiml-{5-cWoro^l,l-dim 

44), and triethylamine (4.6 ml), the title compound is obtained, NMR (300 MHz, CDCI3) 8.53, 
6.79, 5 S7, 3.55, and 1.47 5. 

PREPARATION 46 HI , 1 -Dimethylethoxycarbonyl]-4-[3-(2-propenylamino)- 

2-pyridmyflpiperazine 

15 A mixture of Hl,l-dmethyletiwxycarbonyl]-4-{3-anu 

(International Publication 88/08424, 2.78 g), 3-bromopropene (1.87 g), anhydrous potassium 
carbonate (3.3 g) and acetonitrQe (100 ml) is refluxed for 36 nr. The mixture is cooled and then 
diluted with dichloromethane and aqueous potassium carbonate solution. The phases are separated 
and the organic phase is washed with saline and than concentrated in vacuo. Purification by flash 

20 column chromatography (2% methanol/chlorofonn) provided of the title compound. Capillary GC 
analysis (HP1 column, initial temperature at 100° for 1 mm, then programmed to rise 20° per 
minute to 250°) gave a peak at 6.06 (96%) minutes. 
PREPARATION 47 H3H2-Propenylamino>2-pyridinyllpipentzine 

Following the procedure of PREPARATION 2 and making non-critical variations but 

25 starting with Hl,l-dmiemylethoxycarbonyIpK3-(2 

(PREPARATION 46, 0.7 g), the tide compound is obtained. TLC analysis (silica gel, etoent: 15* 
methanol/chloroform, visualization with UV light and iodine vapor) showed one spot, Rf =» 0.1. 
PREPARATION 48 l-(l,l-Dimethyiethoxy)carbonyl-4-memylam^ 

Methylamine hydrochloride (2.36 g) is dissolved in methanol (50 ml) and potassium 

30 hydroxide pellets (0.60 g) and N-(l, l-di-niefoyledwxycarboirylH^hxridone are added. Sodium 
cyanoborohydride (0.69 g)in methanol (5 ml) is added and me mixture is stirred 2 hrs. Potassium 
hydroxide pellets (1.96 g) are added to the mixture which is stirred 1 brand acidified to pH 2 with 
6M hydrochloric add and concentrated. The mixture is diluted with water (50 ml) and extracted 
with ether 0 x 80 ml) which is discarded. The aqueous layer bbasified topH 11 with potassium 

35 hydroxide pellets, saturated with sodium chloride and extracted with ether (6 x 80 ml). The 
combined organic extracts are dried with magnesium sulfate and concentrated to afford an oil which 
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is chromaiographed on silica gel with a methanol/chloroform gradient (5-30*). Fractions are 
pooled on the basis ofTLC (R, = 0.13, 20* metbanol/chloroform) to give the title product, NMR 
(CDQj) 4.04, 2.79, 2.54, 2.46, 2.33, 1.88, 1.46. and 1.26 6. 

PREPARATION 49 Hi,i-Dimethylethoxy)carbonyl)-4-(N-methyl-N-(3-nitro-2- 

5 pyridkyl)aniino)piperidine 

Anhydrous potassium carbonate (2.71 g) and 2-chloro-3-nitropyridine (0.93 g) are added 
to a solution of l-<(l.l-dtoetbyletnoxy)carboi^ (PREPARATION 48, 

1.40 g) in acetonitrile (50 ml). The mixture is stirred 21 hours at 20-25° and additional 2<hloro- 
3-nitropyridine (100 mg) and acetonitrile (5 ml) are added. The mature is stirred 2.8 days, 

10 concentrated and dissolved in methylene chloride (175 ml) and water (50 ml). Tne phases are 
separated and the organic phase is extracted with water (2 x 50 ml) and saline (40 ml) and dried 
over sodium sulfate. Concentration under reduced pressure affords an oil which is 
chromatographed on silica gel (120 g) eluting with 10* ethyl acetate/hexane. Fractions with Rf 
= 0.29 by TLC (silica gel, 25* emylacetate/hexane) are pooled and concentrated to give the title 

15 compound, NMR (CDCI3) 8.29, 8.11, 6.68, 4.62, 4.26, 2.85, 2.67 and 1.48 «. 
PREPARATION 50 4-(N-niemyl-N-{3-ntoo-2^ 

Trifluoroacetic acid (13.0 ml) is added to asolutionof H(l,l^imethvlemoxy)carbonyI>4- 
(N-memyl-N-(3-nitro-2^^ (PREPARATION 49) in methylene chloride 

(100 ml) with cooling to -78°. The mixture is warmed to 20-25*, stirred 17 hrs, cooled to 0° and 

20 basified to pH 12 with 5* sodium hydroxide. The phases are separated and the aqueous phase is 
extracted with methylene chloride (2 x 50 ml). The combined organic phases are dried over 
sodium sulfate and concentrated to give the tide compound, mp 115.5-117°. 
PREPARATION 52 l-(l,l-Dimethylemoxyl)carbonyl)^-methyi-N-(3-amino-2- 

pyridinyf)ammo)piperidme 
25 HU .Dimed»yletboxy)carbony^ 

(PREPARATION 49. 7.49g) is dissolved in ethanol (135 ml) and palladium on carbon (10* , 0.65 
g) is added. The reaction is hydrogenated at 40 psi for 18 hours and filtered through a pad of 
celites and concentrated under reduced pressure, NMR (d-methanol) 7.54, 6.99, 6.80, 3.90, 2.61, 
2.56, 1.63, 1.47 and 1J5«. 
30 PREPARATION 53 i^a-IHm^8^i)e«^)-HM-"«*J | - , M3-»- 

memylemylamu»-2^yridmy0amino)piperidme 

HU-Dimemylemoxy)carbonyl>^^ 
(PREPARATION 52) is dissolved in ethanol (137 ml) and cooled to 0°. Glacial acetic acid (39.3 
ml) and acetone (2.22 ml) are added. After 15 min sodium cyarboborohydride (4.99 g) is added 
35 and the reaction is warmed to 20-25°. Since reaction did not appear complete by TLC (ethyl 
acetate/hexane, 75/25), a total of 3.5 equivalents of aceto« and acetic acid are added over a 24 
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bour period. The reaction is poured into water, extracted with chloroform, dried over sodium 
sulfate and concentrated under reduced pressure. Flash column chromatography eluting with ethyl 
acetate/hexane (20/80), pooling the appropriate fractions and concentrating gives the tide 
compound, NMR (d-methanol) 7.47, 6.90, 3.92, 3.51, 2.71, 2.51, 1.35, 1.61 and 1.1 1 S. 
5 PREPARATION 54 4-(N-Methyl-N-(3-(l-inethyIethylamino)-2-pyridinyl)amino)- 

piperidine 

Following the procedure of PREPARATION 50, but substituting 1-(1,1- 
dunemylethoxy)carbonylM-(N-m^ 

(PREPARATION 53) for l-(l,Mimemylemoxy)carbonyl)-4-(N-memyl-N-<3-nitro-2- 
10 pyridbyl)amino)piperidine and starting the reaction at 0°, the title compound is obtained, NMR 
(d-methanoD 7.47, 6.89, 3.50, 3.05, 2.93, 2.52, 2.42, 1.62, 1.45 and 1.11 *. 
PREPARATION 55 l-[5-Nitroindolyl-2-carbonyl]-4-[N-methyl-N-(3-(l- 

inemylemylamino>2-pyridinyl)amino]piperidme 
A mixture of 5-mtroindole-2-carboxylic acid (2.39 g) and l-<3-dimemylaminopropy0-3- 
15 ethylcarbodiimide hydrochloride (2J3g)in dry THF (tWnd) are stirred whh a inecmamcal sturer 
under nitrogen at 20-25° for 45 min. To this is added a solution of 4-<N-methyl-N-(3-(l- 
memylemylamino)-2i>yridinyI)amto^ (PREPARATION 54, 2.88 g) in dry THF (20 ml) 

and the mixture is stirred for 1.8 days. The supernatant liquid is removed, concentrated to 
dryness, and diluted with methylene chloride (75 ml) and water (25 ml). The layers are separated 
20 and the or ganic phase is washed with saturated aqueous sodium bicarbonate (30 ml) and saline and 
dried over sodium sulfate. Removal of solvent under reduced pressure gives a solid which is 
chromatographed on silica gel (70-230 mesh, 400 g), eluting with a gradient of 
methanol/chloroform (0.5/99.5 - 5/95). Pooling of the appropriate fractions, having an Rf of about 
0.34 by TLC (methanol/chloroform 5/95) and removal of solvent under reduced pressure gives foe 

25 title compound, mp 204-206°. 

PREPARATION 56 i-f5-Aminoindolyl-2-carbonyl]-4-[N-methyl-N-(3-(l- 

methylemylami!X>>2-pyridinyI)amino]-piperidine (VH) 
Palladium on carbon (10*, 200 mg) is added to a mixture of H5-nhroindolyl-2-carbonylh 
4-f^-methyl-N-<Hl-uiem^ (PREPARATION 55, 400 

30 mg) in DMF/memanol tinder nitrogen. The mixture is put under a hydrogen atmosphere (balloon), 
stirred for 5 hrs, and the catalyst is filtered off through a pad of diatamacious earth. The filtrate 
is concentrated under reduced pressure to give the title compound. 
PREPARATION 57 1-Methyl 4-methoxy-er-azklodnnamate 

p-Methoxybenzaldehyde (5.0 g) and methyl azidoacetate (16.9 g) are dissolved in 125 ml 
35 of methanol and cooled to -10° (ice-acetone bath). Then sodium methoxide (7.93 g, 25* In 
methano l) is added dropwise such mat the temperature does not rise above -5°. After 2 br the 
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cooling bath is removed and the reaction is wanned to 20-25° while being monitored by TLC 
When no starting material remained, the reaction is diluted with ether and saturated ammonium 
chloride. After extracting with ether the organic layers are washed with ammonium chloride, 
saline dried over anhydrous sodium sulfate and concentrated under reduced pressure. The 

5 concentrate is purified by flash column chromatography duting with ethyl acetate/hexane (1/99) 
to ethyl acetate/hexane (10/90). The appropriate fractions are pooled and concentrated to give the 
title compound, NMR (300 MHz, CDCI3) 7.80-7.76, 6.92^5.87. 3.88 and 3.79 i. 
PREPARATION 58 Methyl 6-Medioxyindole-2-carboxylate 

Totaene (185 ml) is added to methyl 4^ethoxy^docmnamate (PREPARATION 61, 

10 7 73 g) and thereaction is brought to reflux and maintained at reflux fer 3 nr. Then the reaction 
is concentrated under reduced pressure and triturated with hexane. The solids are filtered and dned 
under reduced pressure to give the title indole, HRMS Calcd. fer q^MO,: 205.0739. found: 
205.0736; NMR (300 MHz. CDCI3) 8.75. 7.47. 7.11. 6.7W.73, 3.86. and 3.79 6. 
PREPARATION 59 6-Methoxyindole-2-carboxylic acid 0) 

15 Methyl 6-m«hoxyindole-2<arboxylate (PREPARATION 62. 5.71 g) is dissolved in 70 ml 

ofafoxaneand7mlofwaterandl.87gof^ : 
is heated to 50° and stirred 1.5 hr. The reaction mixture is acidified to pH 4-5 and extracted 
several times with methanol/chloroform (10/90). The organic layers are combined and dried over 
* anhydrous magnesium sulfate and concentrated under reduced pressure to give the tide acid, NMR 

20 (300 MHz, d4-CD30D) 7.47. 7.08. 6.90. 6.72 and 3.82 i. 

PREPARATION 60 Methyl 4-nhro-c^azidocimiamate 

Following the general procedure of PREPARATION 57 and making non-critical variations 
but starting wife paraldehyde (10 g) and methyl azidoacetate (30.4 g). the tide compound 
is obtained, NMR 8 J4, 8.07, 7.02, and 4.07 «. 

25 PREPARATION 61 Methyl 6-ntaotadole-2-carboxylate 

Following fee general procedure of PREPARATION 58 and making non-critical variadons 
Duts tartingwifememyl4Hti^ 

is obtained, NMR (300 MHz, CD 3 OD) 8.30, 7.87. 7.72, 7.18. and 3.86 «. 
PREPARATION 62 6-NitroiiKfole-2^rboxylic acid 0) 

30 Following the general procedure of PREPARATION 59 and making non-critical varianons 

but starting wife methyl 6^hKlole-2<arboxylate (PREPARATION 61), the tide compound Is 
obtained. 

PREPARATION 64 l-[6-Nitroindoyl-2-carbon y l]-4-[3-(l-methylethylamlno)-2-pyn- 
dfayflpiperazine 

35 Follow the J««m procaiur. of PREPARATION 35 a»d makta, aon-oidol vamdo" 

te «i *t (PREPARATION O, mt 
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mediylethylamino>2ijyridinyllpiperazine (PREPARATION 4), the title compound is obtained. 
PREPARATION 65 Hl,l-Dimewylethoxycarbooyl]-4-{HU^ 
pyridinyljpiperarine 
To a mixture of Hl,l-dintemylemoxycarbonyl]-4-{3-amm^ 

5 (International Publication No. WO 88/08424, 5.40 g), cuprous chloride (1.00 g), copper powder 
(1.00 g), and dry dimethylfonnamide (25 ml) under nitrogen at 0° is added a solution of 3-chloro- 
3-memyl-l-butyne (2.00 g) in dry dimemylfonnainide (5 ml) in 4 portions over 15 min. The 
resulting mixture is then stirred it 20-25° for 16 hn, concentrated, and diluted with methylene 
chloride (75 ml) and water (20 ml). The layers are separated and the aqueous phase is extracted 

10 with methylene chloride (25 ml). The combined organic phase is washed with saline (20 ml), dried 
over anhydrous magnesium sulfate, and concentrated under reduced pressure to give a residue 
which Is chromatography on silica gel (70-230 mesh, 500 g), ehiting with a gradient of ethyl 
acetate/hexane (10/90-20/80). Pooling of fractions giving an Rf = 0.31 (ethyl acetate/hexane, 
25/75) and removal of solvent under reduced pressure gives the tide compound, NMR (CDCI3) 

15 7.75, 7.47, 6.94, 4.61, 3.56, 3.00, 2.39, 1.64 and 1.48 8. 

PREPARATION 66 Hl,l-Dlmemylethoxycarbonyl]-4-[3-(l,l-dimethylpropylamino)-2- 

pyridinyflniperazme 

To a solution of Hl,l-dimemylethoxycarb<)nyl)-4-{3-a, l-diinemylpiop-2-yiiylamino>2- 
pyrklmyQpiperazine (PREPARATION 65, 1.00 g) m absolute ethanol (20 ml) under nitrogen is 

20 added wet Raney Nickel (650 mg). The mixture is put under a hydrogen atmosphere at 40 psi 
(Parr) for 20 hr, filtered through a pad of celite, and concentrated. The residue is then taken up 
in methylene chloride (40 ml), washed with saline (10 ml), dried over sodium sulfate, and 
concentrated under reduced pressure to give the title compound, NMR (CDOj) 7.64, 7.03, 6.85, 
4.56, 3.56, 2.97, 1.71, 1.48, 1.33 and 0.88. 

25 PREPARATION 67 l.[5-Nitroindole-2-carbonyl]-4-t3-(l,l-dimethylpropylamino)-2- 

pyridinyQpiperazine 
To a solution of Hl.l-dnnediyledioxycarbo 
pyridinyllpiperazine (PREPARATION 66, 4.99 g) m methylene chloride (75 ml) under nitrogen 
at 0° is added trifluoroacetic add (14 J ml) over 1 min. The resulting mixture is warmed to 20- 

30 25°, stirred for 15 hrs, and then added to a aolutkmof sodhm hydroxide (7.44 g) m water (175 
mDattf*. The layers are separated, the aqueous phase is extracted with methylene chloride (3 x 
70ml). and the combined organic layer is washed wim salme (60 mfc drkd ov« so 
and concentrated under reduced pressure to give the unprotected tatermediate (R, - 0.14, TLC, 
metnanol/chlorofonn, 10/90). In a flame-dried flask under nitrogen, 5nmrt>mdole-2<arboxyllc 

35 acid (2.13 g) and U'<arbonyldiimidazole (1.75 g) are dissolved in dry tetrahydrofnran and stirred 
for 3 hrs at 20-25°. Then a whrion of the mtermediate (2.57 ^ * 
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added and the resulting mixture is stirred for 1.8 days. The reaction mixture is filtered to give the 
title compound, NMR (dimethylsulfoxide-dg) 12.41, 8.65, 8.09, 7.58, 7.16, 7.11. 6.91, 4.57, 
3.93, 3.00, 1.71, 1.31 and 0.84. The filtrate is concentrated and is triturated with cold methanol 
to give an additional amount of the title compound. 

5 PREPARATION 68 l-<l,l-DimemylemoxycarbonylW 

To a mixture of Kl,l-dhnemylethoxycarbonyl)piperazine (3.29 g), copper powder (20 
mg), cuprous chloride (20 mg), ether (4 ml), and water (1 ml) under nitrogen at 0° is added a 
solution of 3^oro-3-methyl-l-butyne in ether (1 ml) in 4 portions over 15 min. The mixture is 
stirred at 20-25° for 2 hr, diluted with ether (25 ml) and water (10 ml), and the layers are 

10 separated. The aqueous layer is extracted with ether (3 x 25im), and the conmined organic layer 
is washed with saline (25 ml), dried over anhydrous magnesium sulfite, and concentrated under 
reduced pressure to give a solid which is then chromatographed on silica gel (70-230, 100 g). 
eluting with ethyl acetate/hexane (25/75). Pooling of fractions giving an Rf » 0.48 by TLC (ethyl 
acetate/hexane, 50/50) and removal of solvent under reduced pressure gives the title compound, 

15 mp 105.5-107°. 

PREPARATION 69 l-(l,l-Diine*ylethoxycarbonylW 

A flask is charged with platinum oxide (250 mg) and absolute ethanol (20 ml) and is stirred 
under a hydrogen atmosphere (balloon) for 1 hr. Then a solution of HU- 
dimetbylethoxycarbonyl)^ **• 1/77 *> fa 

20 absolute ethanol (20 ml) is added, and the mixture is stirred under hydrogen (balloon) for 4 hr, 
filtered, and concentrated. The residue is chromatographed on silica gel (70-230 mesh, 80 g), 
eluting with ethyl acetate/hexane (25/75). and the appropriate fractions (Rf - 0J2, TLC, ethyl 
aceote /hexane, 25/75) are pooled and concentrated to give the tide compound, NMR (CDOj) 
3.38, 2.46, 1.46-1.38, 0.97 and 0.84. 

25 PREPARATION 70 1-(1 , l-Dimemy!propyl)piperazine 

Following the general procedure of PREPARATION 50, but substituting HU- 
dimemvletiioxycarbonylHKl . l-dmemy!propvI)piperazine (PREPARATION 69) for 
dimemyteihoxycarbonylx^ ***** 
reaction at 0°, the tide compound is obtained, NMR (CDClj) 2.87. 2.50, 1.91. 1.42, 0.97 and 

30 0.84. 

PREPARATION 71 Hl.l-Dmethylemoxycarbonyl}^ 
ynylanuto>2-pyrkunyl)amhxfo 
Following the general procedure of EXAMPLE 65, but substituting HU- 

diniethyletlwxycarboii^^ 
35 52) for l-tlj-dimemylethoxycaroonyll^anti^ «P 
reaction after 2 hrs, the title compound is obtained, NMR (CDCI3) 7.79, 7 31. 635, 4.92, 4.05, 
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3.19, 2.75. 2.61, 2.38, 1.75, 1.62, 1.49 and 1.45 6. 

PREPARATION 72 l-[l,l-Dimethylethoxycarbonyl]-4-lN-methyl-N-(3-(l,l- 
dimethylpropylamiix)^^ 
Following the general procedure of EXAMPLE 66, but substituting 1-11,1- 
5 dimethylethoxycarbonyI]-4-[N-methyl-N-(3-(l,l-dimethylprop-2-ynylamino)-2- 
pyridinyl)amiiK)]piperidine (PREPARATION 71) for Hl,l-dimethyiethoxycarbonyI}-4-[3-(l.l- 
dimethylprop-2-ynylamino>2-pyrid^ the crude product is obtained. This is then 

chromatographed on silica gel (70-230 mesh, 250 g), duting with a gradient of ethyl acetate/hexane 
(10/90-35/65), and the appropriate fractions are pooled and concentrated to give the title 
10 compound, NMR (CDG3) 7.67, 7.04, 6.87, 4.87, 4.04, 3.20, 2.76, 2.61, 1.71, 1.50, 1.45, 1.31 
and 0.86 6. 

PREPARATION 73 4^N-Methyl-N-(HU^ethy^^ 

Following die general procedure of PREPARATION 50, but substituting 1-{1 9 X^ 
dimethylethoxycarbonyl]-4-[N-methy^ 
15 (PREPARATION 72) for l-[l,14imethy]ethoxycarbonyl]^[N-m 

pyxidinyOaminoJpiperidine, starting the reaction at oP, and working up the reaction after 1.5 hr, 
the title compound is obtained, NMR (CDCI3) 7.66, 7.02, 6.84, 4.86, 3.39, 3.13, 2.63, 1 .81-1 .52, 
1.31 and 0.87 5. 

PREPARATION 74 l-[54*troindol*2<a^ 

20 2^yridinyI)aminolpiperidine 

Under nitrogen 5-nitroindole-2-carboxyiic acid (977 mg) and 1 , 1 '-carbonyidiimidazole (807 
mg) are dissolved in dry tetrahydrofuran (25 ml) and the mixture is stirred at 20-25° for 2 hr. A 
solution of 4-[N-methyl-N-(3-(l, l-dimethylpropylamino)-2-pyridinyi)amino]piperidine 
(PREPARATION 73, 1.31 g) in dry tetrahydrofuran is then added, and die resulting mixture is 

25 stirred for 18 hr and filtered. The filtrate is concentrated, diluted with methylene chloride (75 ml), 
washed with water and saline (20 ml), dried over sodium sulfate, and concentrated under reduced 
pressure to give a solid which is chromatographed on silica gel (70-230 mesh, 200 g), duting with 
a gradient of ethyl acetate/hexane (50/50-90/10). Pooling of fractions giving an Rf « 0.08 by 
TLC (ethyl acetate/hexane, 50/50) and removal of solvent under reduced pressure gives the tide 

30 compound, mp 205.5-207 .5°. , 

PREPARATION 75 l-[5-AminoindoIe-2-carbonylJ-4-[N-methyN 
dtae&ylpn)pylamino)-2-pyridm 
Following the general procedure of EXAMPLE 41, but substituting l-{5-nitroindole-2- 
carb nyl]-4-(N-methyl-N-(3-(l,l-dimethylpropyIamino)-2-pyridinyl)amino]pip ridine 

35 (PREPARATION 74) for H5-nitroindole-2Harbon 

pyridinyl]piperazine and using dimethylfonnamide/methanol (25/75) as solvent, the tide compound 
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is obtained, NMR (CDCI3) 9.95, 7.69, 7.20, 7.05, 6.88, 6.71, 6.55, 4.91, 4.64, 3.86, 3.40, 3.11, 

2.62, 1.91, 1.63, 1.31 and 0.86 6. 

PREPARATION 76 HI . l-DimethylethoxycarbonylHB-3,5-dim«hylpip«razine 

Di-tert-butyldicarbonate (5.42 g) in dry methylene chloride (20 ml) is added to a solution 
5 of cis-2,6-dimethylpiperazine in dry methylene chloride (70 ml) over one hour. The mixture is 
stirred an additional 30 min, washed with water and saline, dried over sodium sulfate and 
concentrated to yield the tide compound, NMR (chloroform-d) 3.95, 2.77, 2.32, 1.46, 1.06 5. 
PREPARATION 77 cis 3,4,5-Trimefoylpiperazine 

To a solution of Hl,l,dimethylethoxycarbonyl)-cis-3^-dimethyIpiperazine 

10 (PREPARATION 76, 4.28 g) in dioxane (100 ml) is added 1M sodium dihydrogen phosphite (100 
ml, made by mixing equal volumes of 2M sodium hydroxide and 2M phosphorous acid) followed 
by the addition of formalin solution (37%, 16 ml). The mixture is heated at 65° for 2.5 hr and 
extracted with methylene chloride. The organic phase is washed with water and saline, dried over 
sodium sulfate and concentrated to ca. 50 ml. The remaining methylene chloride and dioxane are 

15 removed by distillation leaving 4.3 g of residue in the distillation flask. This material is dissolved 
in methylene chloride (40 ml), cooled to 0°, and trifluoroacedc acid (143 ml) is added. The 
mixture is stirred for 1.25 hr and sodium hydroxide (11 J g) in water (30 ml) is added. The 
phases are separated and the aqueous phase is extracted with additional methylene chloride. The 
total combined organics are dried over magnesium sulfate and concentrated by distillation to give 

20 a mixture of the title compound and residual starting material. On standing foe mixture partially 
crystallizes. Filtration and washing with ethyl ether gives the tide compound, NMR (chloroform-d) 
3.09, 2.67.2.39, 1.16 6. 

PREPARATION 78 4-(2-<2-Methoxyethoxy)ethoxy)benzaldefayde 

Following the general procedure of EXAMPLE 1, and malting non-critical variations but 
25 substitutmgl-bromo-2-(?Hiiefooxyeti^ 

the title compound is obtained, mp 44-47°; NMR (300 MHz, CDCI3) 9.78, 7.72, 6.92, 4. 12, 3.79, 

3.63, 3.48, 3 .29 *. 

PREPARATION 79 Methyl 4-(2-(2Hnethoxyethoxy)ethoxy)^azidcKnimamate 

Following the general procedure of EXAMPLE 2, and making non-critical variations but 
30 substituting 4-{2-G-mefooxyefooxy)efoox7)benzaldehyde (PREPARATION 78) for 
4-[(?^-hy<lroxYethoxy)ethoxy)ethoxyIbenza]dehyde, the title compound is obtained, NMR (300 
MHz, CD3OD) 7.68, 6.85, 6.78, 4.05, 3.78, 3.72, 3.61, 3.48, 3 M 8. 
PREPARATION 80 Methyl 6H2-(2-meuioxyemoxy)edioxy)indole-2<arboxylate 

Foil wing the general procedure of EXAMPLE 3, and making non-critical variations but 
35 substituting 4^-(2-metfaoxyethoxy)etnoxy)^a rid n nnn a Tn a tft (PREPARATION 79) for 
4^(2-Q-hydroxyethoxy)ethoxy)efooxy]-«- aridodnnaniaf e , the tide compound is obtained, NMR 
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(300 MHz, CDjOD) 7.59, 7.20, 7.02, 6.87, 4.25, 4.00, 3.96, 3.80, 3.67 and 3.47. 
PREPARATION 81 6^2-(2-Methoxyethoxy)ethoxy)indol^ acid 

Following the general procedure of EXAMPLE 4, and making non-critical variations but 
substituting methyl 6<2-(2-methoxyethoxy)ethoxy)indole-2-carboxylate (PREPARATION 79) for 
5 methyl 6^(2^^ydroxy^oxy)ethoxy)ethoxy]iiidole-2<arboxylate, the title compound is obtained, 
mp 99-102°. 

PREPARATION 82 Ethyl 5-[(3<hIoropropyl)suifbnamido]indoi 

Ethyl 5-aminoindole-2-carboxylate (2*0 g) and pyridine (0.82 ml) are dissolved in IS ml 
of methylene chloride and 10 ml of THF. Then the reaction is cooled to OP and 

10 3-chloropropanesulfonyl chloride (L25 ml) is added and the reaction is allowed to slowly warm 
to 20-25° and stir for 16 hr. Then the reaction is diluted with chloroform, washed with sa tur a ted 
aqueous sodium bicarbonate and saline. The organic layers are dried over anhydrous sodium 
sulfate and concentrated under reduced pressure* The product is dissolved in ethyl a ceta te and 
filtered through a plug of silica gd and crystallized from methanol, mp 195-190*. 

15 PREPARATION 83 Ethyl 5-{(3-<jpiperadu^l-yl)propyl)^ 

Ethyl 5-{(3<Uoropropyl)sulfonari (PREPARATION 82, 2.3 g) is 

dissolved in acetonitrile (10 ml) and piperadine (27 ml). Solid sodium iodide (1.0 g) is added and 
die reaction is stirred overnight at 20-25°. The reaction is diluted with methylene chloride, washed 
with saturated aqueous sodium bicarbonate, dried over anhydrous sodium sulfate and concentrated 

20 under reduced pressure. Purification by flash column chromatography, eluting with a gradient of 
5% methanol/methylene chloride to 10 % methanol/methylene chloride, pooling and concentration 
of the appropriate fractions gives the title compound, NMR (300 MHz, 44-CD3OD) 7.45, 7.32, 
7.12, 7.03, 4.28, 2.96, 2J8, 1.18, 1.42, 1.33 and 1.30. 

PREPARATION 84 5-{(3-(Piperadin-l-yQ^ acid 
25 EthyiM(3-<piper*dm-l^ ^ 

1.63 g) b dissolved in 10 ml of dkxxane and 5 ml of water. Then QS9 g of solid potassium 
hydroxide pellets are added and the reaction is stirred at 20-25° for 24 hr. Then 8.91 ml of IN 
hydrochloric add is added after diluting the reaction with 100 ml of water. The mixture is 
extracted with n-butanol (3 X 50 ml) and the organic layer is separated and evaporated under 
30 reduced pressure to provide the title compound, NMR (300 MHz, dg-DMSO) 737, 7.27, 7.00, 
6.90, 2.91, 2.25, 1.75, 1 Jl, (peak at 4.3 ppm obscured by DMSO). 
PREPARATION 85 H5K(l<^rbobemyk>xyfe^^ 

mediyled)ylamino)-2i)yridinyilpiperazine 

l-[5-Aminoindolyl-2-carbonyll^P 
35 (EXAMPLE 7/0 J g) and 1-beazyloxycarbonylpiperad^^ add (036 g) is dissolved 

in 2.6 ml of DMF and 0.278 g of EDC is added. The reaction is stirred * 20-25° overnight. 
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diluted with chloroform, extracted with saturated aqueous sodium bicarbonate, water, saline, dried 
over anhydrous sodium sulfate and concentrated under reduced pressure. Purification by flash 
column chromatography, elating with methanol/chloroform (2.5/97.5), pooling and concentrating 
the appropriate fractions gives the title compound, mp 138-142°, NMR (300 MHz, CD 3 OD) 8.05, 
5 7.72, 7 .55-7.40, 7.14, 6.97, 5 .28, 4.38, 4.18, 3.79, 3.45, 3.25, 3.02, 2.76, 2.05, 1.86, 1.40. 
PREPARATION 86 H5-0-OUoropropyl)sulfbnamidoindolyl-2-carbonyl]-4-I3-(l- 

mediylediylamino>2-pyridinyi]piperazine 
l-[5-AmiaomdoIyl-2-carbonyl]-4-l3-(l-methylethylainino)-2-pyridinyl]pipera2ine 
(EXAMPLE 7, 2.0 g) is dissolved in 17.6 ml of pyridine and cooled to 0°. Then 

10 3-chloropropanesulfbnyl chloride (1 .28 ml) is added and the reaction is allowed to warm to 20-25° 
and stirred 8 nr. The reaction is diluted with chloroform, washed with saturated aqueous sodium 
bicarbon ate, water, saline, dried over anhydrous sodium sulfate and concentrated under reduced 
pressure. Purification by flash column chromatography during with a gradient of 50/50 ethyl 
acetate/hexaae to 100% ethyl acetate, pooling and concentrating of the appropriate fractions gives 

15 die tide compound, mp 219-221°. 

PREPARATION 87 3-Methoxy-4-P-(l-n»orpholmyl)benzaldehyde 

Vanillin (10.0 g) and 4-(2-chloroethyI)morpholine hydrochloride (19J6 g) are dissolved 
in 219 ml of DMF and solid potassium carbonate (29 g) is added. The reaction is refluxed for 24 
or, cooled to 20-25° and the DMF is removed under reduced pressure. The remainder of the 

20 reaction is dissol ved >" ethyl acetate and washed with IN aqueous sodium hydroxide, saline, dried 
over anhydrous sodium sulfate and concentrated under reduced pressure. Purification by flash 
column chromatography during with methanol/ethyi acetate (2/98),pooling and concentrating the 
appropriate fractions gives the tide compound, NMR (300 MHz, CDCI3) 9.76, 7.36, 7.34, 6.93, 
4.26, 3.84, 3.73, 2.92, 2.66. 

25 PREPARATION 88 Methyl 3-methoxy-4-P<l-morpholmyI)e^ (TV) 

Following the general procedure of EXAMPLE 2, and making non-critical variations bat 
snbsttetfag 3-medioxy-4-I2-(l-niorpholmyl)oeozaldehyde (PREPARATION 87) for H<?-Q- 
hydroxyethoxy)etfaoxy)ethoxylbenzaldehyde, the title compound is obtained, NMR (300 MHz, 
CDCI3) 7.29, 7.11, 6.67, 6.65, 4.05, 3.67, 3.58, 2.75. 2.51. 

30 PREPARATION 89 Methyl 5-methoxy-6H2-(l-nu^horinyl)edioxy]-aidole-2-carboxylate (V) 
Following the general procedure of EXAMPLE 3, and making non-critical variations but 
substitutmgmemyl3-methoxy-H2-(l-n^^ 

for methyl 6-{(2-<2- hydroxyethoxy)etiioxy)ethoxy]-^^ and toluene for xylene, the 

title compound is obtained, mp 123-124 , NMR (300 MHz, CD3OD) 6.99, 6.96, 6.85, 4.06, 3.78, 
35 3.74, 3.61, 2.74, 2J4. 

PREPARATION 90 5-Memoxy-6-{2<l-morpholmyl)eti^ acid (VI) 
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Following the general procedure of EXAMPLE 4, and making non-critical variations but 
substituting methyl 5-methoxy-6-[2-( I -mo rphol inyI)ethoxy]indole-2<arboxylate (PREPARATION 
89) for methyl 6-{(2-(2-hvdroxyemoxy)ethoxy)etlM)xy]indole- 2-carboxylate, the title compound is 
obtained, mp > 350°* but turned black at 237°; NMR (300 MHz, CD 3 OD) 7.48, 7.03, 6.90, 6.70, 
5 4.09, 3.95, 3.75, 3.62, 3.54, 3.00, 2.76, 2.56, 1.16; CMR (75 MHz, CD3OD) 165.2, 151.4, 
149.6, 147.8, 138.7, 135.4, 133.1, 129.4, 122.4, 122.1, 118.9, 105.9, 104.5, 97.7, 68.4, 67.8, 
58.9, 57.8, 55.4 50.6, 45.0, 23.0 5. 

PREPARATION 91 4-{2-(l-Pipexadmyl)edK)xylbenzaldehvde 

4-Hydroxybenzaldefayde (25.0 g) and 4-(2-chloroethy0piperadine hydrochloride (60.38 g) 

10 are dissolved in 650 ml of DMF and solid potassium carbonate (45 g) is added. The reaction is 
refluxed for 24 hr, cooled to 20-25° and the DMF is removed under reduced pressure. The 
remainder of the reaction is dissolved in chloroform and washed with IN aqueous sodium 
hydroxide, saline, dried over anhydrous sodium sulfate and concentrated under reduced pressure. 
Purification by flash column chromatography eluting with a gradient of 50% ethyl acetate/hexane 

15 to 5% methanol/ethyl acetate, pooling and concen trating the appropriate fractions gives the title 
compound, NMR (300 MHz, CDCI3) 9.75, 7.69, 6.87(d, J = 8.7 Hz, 2H), 4.10(t, J - 5.8 Hz, 
2H), 2.73(t, J - 5.8 Hz, 1H), 2.45(m, 4H), ISKm, 4H), 1.36(m, 2H) «. 
PREPARATION 92 Methyl 4H2<li>iperadfoyI)ethoxyl-ct-azido^ (IV) 

Following die general procedure of EXAMPLE 2, and making non-critical variations but 

20 substituting 4-{2-(l-piperadinyl)benzaldenyde (PREPARATION 91) for 4H(2-(2-oydroxyethoxy)- 
ethoxy)etfaoxy]benzalddiyde, the title compound is obtained, NMR (300 MHz, CD03) 7.75(d, J 
= 8.8 Hz, 2H), 6.89(m, 2H), 6.85(s, 1H), 4.16(t, J - 5.9 Hz, 2H), 3.87(s, 3H), 2.82(t, J - 5.9 
Hz, 2H), 2 J6(br, 4H), 1.63(m, 4H), 1.45(m, 2H) 6. 

PREPARATION 93 Methyl 6-{2-(l-piperadinyI)ethoxy]mdb^ (V) 
25 Following the general procedure of EXAMPLE 3, and making non-critical variations but 

substituting methyl 4-{2-(li>iperadiixyI)etix)xy]^azidociimaniate (PREPARATION 92) for methyl 
6-{(2-<2*ydroxyethoxy)ethoxy)emoxyl-<^^ the title compound is obtained, NMR 

(300 MHz, CD3OD) 7.40(d, J - 8.8 Hz, 1H), 7.00(d, J ■ 0.8 Hz, 1H), 6.8I(m, 1H), 6.65(dd, 
J m 2J2, 8.8 Hz, 1H), 4.05<t, J - 5.7 Hz, 2H), 3.79(s, 3H), 2.71<t, J = 5.7 Hz, 2H), 2.48(m, 
30 4H), L53(m, 4H), 1.39(m, 2H). 

PREPARATION 94 642Kl-Piperadmyl)etiM3xy]uxlole-2<arboxylic acid (VT) 

Following the general procedure of EXAMPLE 4, and making non-critical variations but 
mbstituting methyl 6-I2-(l-piperadmyI)edtoxy]indole-2-carboxylate (PREPARATION 93) for 
methyl 6^[(2-{2^y<lroxyethoxy)eth<ay)eti^]indo]e-2- carboxylate, the titlecompound is obtained, 
35 NMR (300 MHz, CD3OD) 7.40(m, 1H). 6.96<br, 1H). 6.88(br, 1H), 6.70(m, 1H), 4.28<br, 2H), 
3.20<br, 2H), 3.18<br, 4H), 1.78<br, 4H), 1.58(m, 1H), 1.65(m, 1H). 
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PREPARATION 95 i.Beo2yl^[3^1^ao>lHnediylethylamiiu5)pyridyl]pipera2ine 

The l-[5-Ammoindolyl-2-carbonyl]+[Hl-^ 
(EXAMPLE 7. 11.68 g, 43.51 mmol) is dissolved in 130 ml methanol and 130 ml acetic acid. 
Acetone (25.6 ml, 348.1 mmol) and trimemyUuyicyanide (46.4 ml, 348.1 mmol) are added and 
5 the mixture is stirred twenty hours. The solution is poured into cold aqueous sodium hydroxide 
solution, stirring vigorously, to give a basic solution. The aqueous solution is then extracted with 
ethyl aman the organic extract is washed with saline, dried over sodium sulfate and evaporated 
to dryness to give an ofly residue of 12.6 g. Chromatography on a 400 g silica gel column with 
a step gradient of ethyl acetate/hexane (2/3 to 3/2, v/v), pooling and concentrating the appropriate 
10 fractions gives the tide compound, NMR (300 MHz, CD3OD) 7.65 (m, 1 H), 7.29-7. 17 (m, 6 H), 
6.966.92 (m. 1 H), 3.51 (s, 2 H), 2.98 (t, 4 H, J=5 Hz), 2.55 (bs. 4 H). 1.14 (s. 6 H). 
PREPARATION 96 l-Bei^l^Hl,l^^y 1 ^y lai ^)P>^y 1 lP i P erazia * 

Memyllithnim (61 ml, 85 mmol) as a 1.4M solution in diethyl ether is added to 30 ml 
tetrahydroferan and cooled to -78°. l-Benzyl-H3-<l<yaa>-l-memylety 
15 piperazine (PREPARATION 95, 7.14 g, 21.28 mmol), dissolved in 30 ml cooled tetrahydrofuran, 
is cannnlated into the methyUithhnn solution, rinsing in with 10 ml THF. The reaction is stirred 
at-78° and allowed to warm to 20-25° overnight The reaction is cautiously quenched with water, 
then extracted from water with methylene chloride. The extract is dried over sodium sulfate and 
concentrated. The concentrate Is chromatography on a 500 g silica gel column, during with ethyl 
20 acetate/hexane (2/3, v/v), the appropriate fractions are pooled and concentrated to give the title 
compound, NMR (300 MHz, CDjOD) 7.44 (m, I H), 7.43-7.07 (m, 6 H), 6.84-6.80 (m. 1 H), 
3.49 (s, 2 H), 2.92 (t, 4H, J»5 Hz), 2.52 (bs, 4 H), 1.28 (s, 9H). 
PREPARATION 97 1-{M1,1-Diniemylemylamii^^ 

l^enzyl-4-tHl.W*memylemylami^ (PREPARATION 96, 4.25 g, 

25 13.10 mmol) is dissolved in 100 ml ethanol. Panadhnn (10% on carbon, 1.0 g) is added and the 
solution hydrogenated at 40 psi hydrogen gas. The mixture is filtered and concentrated 
tide compound, NMR (300 MHz, CD3OD) 7 Si (dd, 1 H, J- 13, 5 Hz). 7.19 (dd, 1 H, J« L5. 
8 Hz), 6.93 (dd, 1 H, J-5, 8 Hz), 2.95 (s, 8 H), U9 (s, 9 H). 
PREPARATION 98 H5-Nitroindolyl-2Harb^ 
30 piperazine 

Following the general procedure of EXAMPLE 6, and making notwritical variations but 
substituting HMUniinemylemyla^ (PREPARATION 97) for 

l-{Hl^«nylemylanu^)-2i^ ** «• com P ound b obtained ' "* 2780 (dec °* 

PREPARATION 99 l-[5-AnuiiOttiaolyl-2<^^ 
35 piperazine 

Following the general procedure of EXAMPLE 7, and making non-critical variations but 
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substituting l-[5-nitroindolyI-2-carbonyl]-4-[3-<l , l-dimetbyleu^ylamiDo)-2-pyridyl]pipenzine 
(PREPARATION 98) for l-{5-nuToindolyl-2<arbonyl]^3-<l-medjyleuiylamino>2^yridyl> 
piperazine, the tide compound is obtained, NMR(CDCl3) 7.49, 7. 16, 6.89, 6.79, 6.71 , 6.62, 3.93, 
2.97, 1.34*. 

5 PREPARATION 100 Ethyl 5-(4-methylpiDerazto-l-ylcarto^ 

Following the general procedure of EXAMPLE 20 and making non-critical variations but 
substituting methyl 5-aminoindole-2-carboxylate for l-[5-aminomdolyl-2-carbonyl]-4-[3-(l- 
methylemvtamino)-2-pytidmyllpiperazine, the title compound is obtained, NMRCCDQ^ 7.62, 
7.48, 7.22, 7.18, 7.08, 6.97, 6.75, 4.36, 3.49, 2.39, 2.28, 1.38 *. 
10 PREPARATION 101 5-<4-Mediylpipera2m-l-ylcaibonylamino)indole-2-carboxylic acid 

Following the general procedure of PREPARATION 84 and making non-critical variations 
but substituting ethyl 5-(4-methylpiperazin-l-ylcarbonylamino)indole-2-carboxylate 
(PREPARATION 100) for ethyl 5-[(3^iperadm-l-yl)propyl)su^^ 

title compound is obtained, NMR^OD) 7.70, 7.46, 7.32, 7.10, 7.05, 6.87, 354, 2.48, 2.32 
15 a. 

EXAMPLE 1 4^^^-Hydroxyethoxy)ethoxy)ethoxy]l>enzaldehyde (HI) 

4-Hydroxybenzaldehyde (H, lO.Og) is dissolved in DMF (198 ml) and cooled to 0°, sodium 
hydride (60% in mineral ofl, 3.44 g) is added, after bubbling ceased (15-20 min), 242-C2- 
chloroethoxy)edwxy]emanol (17.8 ml) and sodium iodide (0.61 g) is added. The reaction is stirred * 
20 at 20-25° for 05 hours and heated to reflux for 78 hours. The reaction is poured into water and 
washed with ethyl acetate (3 x). The phases are separated and die organic layer is washed with 
water, saline and concentrated under reduced pressure with heat. The material is purified with flash 
column chromatography, duting with ethyl acetate/hexane (50/50) to (75/25). The appropriate 
fractions are pooled and concentrated to give die title compound, MS theory: 254.1154. Found: 

25 254.1163. 

EXAMPLE 2 Methyl 4-{(2-<2-hydroxyethoxy)emoxy)ed^ 

4^^^Hydra^«lioxy)ethoxy)«twxy]bai2a]defayde (IE, EXAMPLE 1, 17.3 g) and ct- 

azidomemyi acetate (31 J g) are dissolved in methanol (136 ml) and cooled to -10°. Sodium 

methoxide in methanol (25 %, 77.7 ml) is added dropwise. The reaction is warmed to 20-25° until 
30 TLC indicates the reaction is complete. The reaction mixture is poured into water and extracted 

with ethyl a cet at e The phases are separated and the organic phase b concentrated and purified by 

flash column chromatography to give the title compound. 

EXAMPLE 3 Methyl 6H(2K2-hydroxyeth<»y)«hoxy)edicay]mdole-2- 

carboxylate (V) 

35 Me* 1 4H(2-<2-hyotoyethoxy)ethoxy)ethoxy^ (IV, EXAMPLE 2, 3.0 

g) is dissolved in xylene (86 ml) and quickly heated to reflux, TLC indicates disappearance of 
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starting materi al, the reaction is cooled to 20-25° and the material is purified by flash column 
chromatography during with ethyl acetate/hexane (75/25). The appropriate fractions are pooled 
and concentrated to give the title compound, MS theory: 323. 1369. Found: 323. 1366. 
EXAMPLE 4 6-[(2K2^ydroxyemoxy)emoxy)ethoxyJindo!e-2-carboxylic acid (VI) 

5 Methyl 6-l(2^-hydroxyemoxy)ethoxy)ethoxylindole-2sartaxylate (V, EXAMPLE 3, 2.9 

g) and potassium hydroxide (1.0 g) are dissolved in dioxane (25 ml) and water (5 ml). The 
reaction is warmed to 50° for 3 hours. The reaction is neutralized by the addition of hydrochloric 
acid (IN, 17 ml), extracted with THF/chloroform (50/50, 3 x), washed with saline and 
concentrated under reduced pressure with heat. The material is purified by flash column 

10 chromatography during with methanol/chloroform/acetic acid (5/94/1). The appropriate fractions 
are pooled and concentrated to give the title compound, MS theory: 309.1212. Found: 309.1208. 
EXAMPLE 5 i-[6-(2-(2-Hydroxyethoxy)ethoxy)ethoxyindolyl-2-carbonyl]-4-I3-(l- 
memylemy!antino>-2i>yridmyl]piperazine (0 
6{(2-(2-Hydroxyethoxy)ethoxy)^ acid (VL EXAMPLE 4, 0.20 

15 g) and yil-meAy\e&yianimoy2-9yTidinyl]pivamnt (0.157 g) is dissolved in THF (4 ml) and 
Kemyl>Hdhnemylaniii>opro (0.16 g) is added. The reaction is stirred at 20-25° 

for 2.75 hours, poured into chloroform, washed with saturated sodium bicarbonate and saline. The 
material is concentrated under reduced pressure with heat and purified by flash column' 
chromatography during with inethanol/chloroform (5/95). The appropriate fractions are pooled 

20 and concentrated to give the title compound, mp 157-159°. 
EXAMPLE 6 H5-Nitroindolyi-2-carbo^^ 
pyridmyllpiperarine 

l-(Emyl)-Hdiniemyianiinop (0.45 g) is added to a solution of 

H3KlHnethylethyl)ainuio>-2-pyridinyl]pipeTarine (PREPARATION 4, 0.43 g) and 
25 5-nitroindole-2-carboxylk acid (0.86 g) in THF (5 ml). The reaction is stirred at 20-25° for 3 hr, 
then it is dissolved in chloroform (50 ml) and extracted with saturated aqueous sodium bicarbonate, 
saline, dried over anhydrous sodium sulfate and concentrated under reduced pressure. Purification 
by flash column chromatography (200 g silica) during with ethyl acetate/bexane (50/50), the 
appropriate fractions are pooled and concentrated to give me tide compound, mp 153-154° 
30 EXAMPLE 7 H5-Anrinoindolyl-2-carb^ 

piperazine (VII) 

H5-Nitroinddyl-2<arto!iYl]^^ (EXAMPLE 
6, 1.0 g) is dissolved in ethanol (60 ml) and THF (60 ml) and palladium on carbon (10*. 0.15 
g) is added. The reaction is hydrogenated at 40 psi for 14 hr, then filtered through cdhe and 
35 concentrated under reduced pressure. Purification by flash chromatography, doting with ethyl 
aceta te/hexane (50/50—75/25), pooling and coticentrating the appropriate fractions gives the tide 
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compound, mp 212-214°. 
EXAMPLE 8 H5-Ethyleaesulfonam^ 
pyridinyljpiperazine (DC) 
H(5-AmiiK>indolyl-2<arbonyl]-44^ (V, 

5 EXAMPLE 7, 250 mg) is dissolved in pyridine (2 ml) and cooled to OP. Then 2-chloroethane- 
sulfonyi chloride (VIE, 0.138 ml) is added dropwise. The reaction is warmed to 20-25° and 
stirred for 3 hours. The reaction mixture is poured into aqueous saturated sodium bicarbonate and 
extracted with methylene chloride. The phases are separated and the organic layer is dried over 
anhydrous sodium sulfate and concentrated under reduced pressure with heat Purification by flash 

10 col umn chromatography eluting with ethyl acetate/hexane (80/20). Hie appropriate fractions are 
pooled and concentrated to give the tide compound, MS. m/e: 468, 453, 249, 219, 1922, 177 and 
164. 

EXAMPLE 9 l-{5^Kl-*^ olidta °)^yO$^ 

methylethylamino)-2-pyridinyl]piperazine (Q 

15 i^5-Ethylenesulfonamidoindolyl-2<arbonyl] 

ptperazine (DC, EXAMPLE 8, 173 mg), pyrrolidine (0.10 ml) and t catalytic amount of copper 
powder are refluxed together in xylene (5 ml) for 33 hours. The reaction is filtered through a pad 
ofceUte washing with ethyl acetate and methanol. After concentration under reduced pressure with 
heat, the product is purified by flash column chromatography eluting with methanol/cfalorofonn 

20 (10/90). Hie appropriate fractions are pooled and concentrated to give die title compound which 
is crystallized from aqueous ethanol, mp 145-14^. 
EXAMPLE 10 4-{2-(2-hydroxyethoxy)ethoxyIben2aldehyde (JO) 

Following die general procedure of EXAMPLE 1, and making non-critical variations but 
substituting 2-{2-dilaroethoxy]ethanol for 2-p-(2-chloroethoxy)ethoxy]ethanol, the tide compound 

25 is obtained, NMR (CDQj) 7.82, 7.01, 4.21, 3.89, 3.76 and 3.66 6. 

EXAMPLE 11 Methyl 4^^^ydroxyethoxy)ethoxy]^azidocinnamate (TV) 

Following the general procedure of EXAMPLE 2, and making non-critical variations but 
but substituting 4^2-<2-hydroxyedioxy)ethoxyIben2aldehyde (m, EXAMPLE 10) for 4-{2-(2-(2- 
hydroxyethoxy)ethoxy)ethoxy}benzaldehyde (EXAMPLE I), the tide compound is obtained, NMR 

30 (CDCI3) 7.76, 6.92, 6.86, 4.15. 3.88, 3.86, 3.75 and 3.66 *. 

EXAMPLE 12 Methyl 6K(2^ydroxyethoxy)ethoxy]indole-2-carboxylate (V) 

Following the general procedure of EXAMPLE 3, and making non-critical variations but 
substituting methyl 4^^4iydroxyethoxy)ethoxyK-a (IV, EXAMPLE 11) for 

methyl 4^(2^4ydroxyethoxy)edx)xy)eto the tide compound is obtained, 

35 NMR (CDCI3) 7.53, 7.14, 6.83, 4.14, 3.91, 3.87 and 3.68 3. 

EXAMPLE 13 61(2-Hydroxyethoxy)ethox acid (VI) 
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Following the general procedure of EXAMPLE 4, and making non-critical variations but 
substituting methyl 6-[(2-hydroxyethoxy)ethoxy]indole-2-carboxylate (V, EXAMPLE 12) the title 
compound is obtained, NMR (d-methanol) 7.38, 6.95, 6.80, 6.63, 4.03, 3.74, 3.57, 3.51 and 3.17 
5. 

5 EXAMPLE 14 l-(6-(2-Hydroxyethoxy)ethoxyindolyl-2-carbonyl]-4-(3-(l- 

meuyiethylaniino)-2-pyridmyl]ptperazine CD 
Following the general procedure of EXAMPLE 5, and making non-critical variations but 
substituting 6-{a-hydroxyethoxy)eo^xylindoIe-2-c^^ (VL EXAMPLE 13) for 6-((2-<2- 
hytoxyethoxy)ethoxy)etiioxy]indoIe-2-carboxylic acid, the title compound is obtained, mp 74-75°. 

10 EXAMPLE 15 i^5-(2Kl-Pipe«di°y')^y l ) Mlfo, ^ Wo!ndo, y l - 2 ^^ n y , J- 4 -I 3 *< 1 - 

niethylethylaniino)-2-pyridinyI]piperazine (Jl) 
Following the general procedure of EXAMPLE 6, and making non-critical variations but 
substituting piperidine for pyrrolidine, the title compound is obtained, mp 150°. 
EXAMPLE 16 i-[5^-<l-Morpholmyl)ethyl)sulfonmidomdolyl-2-carbonyl]-4-[3-<l- 
15 methyiemylantino>2-pyridmyllpiperazine (Q 

Following the general procedure of EXAMPLE 9, and making non-critical variations but 
substituting morphoiine for pyrrolidine, the title compound is obtained, mp 135°. 
EXAMPLE 17 H6<H2-HydiT>xyetbcay)etbox^ 

* N-<3-{l-inediylemylammo>2i>yrid^ -« «< 

20 Following me general procedure of EXAMPLE 5, and making non-critical variations but 

substituting 4-(N-methyI-N-<3-(l HnemylethvlamiiM>2-pyridin^^ 

(PREPARATION 54) for Hl"«^y>^y lai ^>- 2 -py ri ^ , lP l P era ^ * e tide com P ound * 
obtained, MS theory 540,3186, found 540.3149. 

EXAMPLE 18 i-[5-(3-Methylureido)-indolyl-2-carbonyl]-4-[N-methyl-N-(3-(l- 
25 m^ylemylamii»>2-pyridmYl)aniiiio]-piper^ (I) 

Methyl isocyanate (47 /il) is added to a solution of l-{5-anunoindolyl-2-carbonyl]-4-{N- 
memyl-N-CKl-memylemyianiino>2i>yrid (VH, PREPARATION 56, 310 

mg) in dry methylene chloride (3 ml) of at 0°. The mixture is stirred for 30 min at 0°, during 
which a precipitate forms, and men at 20-25° for 18 hrs. The reaction mixture is filtered and the 
30 precipitate rinsed with cold methylene chloride to give the title compound, NMR (methanol-aV 
7.60, 7.32, 7.10, 6.98, 6.69, 4.46, 3.57, 3 .37, 3.08, 2.75, 2.60, 1.82, 1 .59 and 1.19 i. 
EXAMPLE 19 i^5^-(4-Pyiidyl><±anesulfon^ 

(3-{l-niemylemvlanui»)-2-pyrjd^ 0) 
A mixture of 4-pyridine ethanesulfonic add (2 J2 g), phosphorus pentacbloride (2.86 g) 
35 and phosphorus oxychloride (9.4 ml) is heated to 60°, stirred for 1.5 lirs, cooled to 20-25°, and 
diluted with carbon tetrachloride (10 ml). The mixture is filtered and the precipitate is washed 
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thoroughly with carbon tetrachloride, acemnitrile, and ether and dried under reduced pressure to 
give the sulfonyi chloride as a solid. To a solution of l-[5-amiiwuidolyl-2<arbonylH-tN-methyl- 
N-fMl-n^y^y 131 ^^ 2 ^" 0 ^^^ (Vn ' PREPARATI0N 56, 400 mg) m 

dry methylene chloride (5 ml) under nitrogen is added this sulfonyi chloride (262 mg) and 
5 triemylamine (275 >d). The mixture is stirred at 20-25° for 24 hrs, during which an additional 
sulfonyi chloride (25 mg) and triemylanune (14 pi) are added, and then diluted with water (3 ml). 
The layers are separated and the organic phase is washed with saline (5 ml), dried over sodium 
sulfite, and concentrated under reduced pressure to give a solid which is chromatographed on silica 
gel (70-230 mesh, 45 g), during with a gradient of methanol/chloroform 0.5/97.5 - 7/93). 
10 Pooling of the appropriate fractions, having an Rf of about 0.43 by TLC (methanol/chloroform, 
10/90) and removal of solvent under reduced pressure gives the title compound, NMR (CDCI3) 
10.51, 8.62, 8.41, 7.71, 7 57, 735, 7.13, 6.98, 6.95, 6.85, 6.69, 4.62, 450, 355, 3.47, 3.40- 
2.90, 2.63, 1.92, 1.63 and Ul «. 
EXAMPLE 20 1^4-Memylpiperazin-l-ylcarbony 
15 memylemylamino>2-pyridinyl)]piperazineCD 

(^rbonyldiimidazole (0.086 g) is dissolved in dry THF (5 ml). H5-Aminoindolyl-2- 
cartcnyn^^i^yle&ylam^ CVTL EXAMPLE 7, 0.19 g) is 

dissolved in dry THF (4 ml) and added to the carbonylcttimidazole solution over 2.4 hr. Upon the 
complete addition, N-methylpiperazine (55 *1) is added. The reaction mixture Is allowed to stir 
20 overnight at 20-25°. The reaction is then concentrated and the concentrate is dissolved in 
chlorofom (15 n^ and washed wim water aal saline, dried over sodium sulfate, concentrated ind 
dried under reduced pressure. The mixture is chromatographed over silica gd (20 ml) packed in 
chloroform during with 80 ml of chloroform, 100 ml each of 1%, 15%, 2%, 25%, 3%, 4%, 
5% 6% 7%, 8% and 10* and 150 ml of 15% methawl/chloroform. Fractions having an Rf 
25 value of 'about 0.28 in methanol/chloroform (10/90) are collected and concentrated to give a solid. 
The solid is recrystallized from memanol/chloroform, adding ethyl ether after crystals start to form 
to give the title compound, mp 200°. 

EXAMPLE 21 i.i6-Aminoindolyl-2-carbonyl]-4-[3-(l-methylethylamino)-2- 
pyridinyllpiperazine (YD) 

30 Following the general procedure of EXAMPLE 7 and making non-critical variations but 

starting with H6Httaoindolyi-2-carb^ 

(PREPARATION 64, 0.32 g), the title compound is obtained, mp 158° (decomp). 
EXAMPLE 28 i.i5^4-pyridyl)ethanesulfonamido)indole-2-carbonyl]-4-[3-(l- 
methylemylainino>-2^yridinyl]piperazine (I) 
35 Following the general procedure of EXAMPLE 19, and making noiwritical 

variations but substituting H5-«ninoindole-2-ca^ 
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pyridmylfeiperazine (EXAMPLE 7) for l-[5-aminoindole-2HarbonylH-[N-methyl-N-(3- 
(l-methyltthylamino)-2^yridinyl)aminolpipcridine, the title compound is obtained, 
NMR (CDQ3) 10.67, 8.72, 8.41, 7.68, 7.56, 7.36, 7.13, 6.97, 6.92, 6.84, 6.72, 4.20, 4.07, 
3J5, 3.28, 3.16, 3.08 and 1.25 5. 
5 EXAMPLE 29 i^5-(2-Dmediylaaua>eAane^ 

n^ylethyIamino>2-pyridinyl)amino]piperidine (I) 

To a solution of l-{5-aniinofodole-2<arbon^^ 
pyridinyl)aminolpiperidine (VTI. PREPARATION 56, 400 mg) in dry methylene chloride (5 ml) 
under nitrogen at 0° is added triethylamine (275 ul) and 2KdimemylamiiK))ethaiiesulfonyl chloride 

10 hydrochloride (225 mg). The mixture is stirred at 0° for 1 hr and at 20-25° for 23 hrs, during 
which additional sulfonyl chloride (20 mg) and triethylamine (14 /xl) are added. The mixture is 
then diluted with 4 ml of water, the layers are separated, and the organic phase is washed with 
saline, dried over sodium sulfate and concentrated under reduced pressure to give a solid which 
is chromatography on silica gel (70-230 mesh, 46 g), during with a gradient of 

15 methanoychloro&nn (2J/97 J - 6794). Pooling of fractions having an Rf of 0.36 by TLC 
(methanoychloroform, 10/90) and removal of solvent under reduced pressure gives an impure 
solid. Purification of this solid on two 2000 u preparative silica gel plates, ehiting with 
methanol/chloroform (10/90) and extracting the appropriate band, gives the tide compound, NMR 
(CDCI3) 10.17, 7.71, 7.55, 7 .35. 7.11. 6.94. 6.84, 6.69. 4.63, 4 JO, 3.56, 3.45, 3.18, 3.30-3.00. 

20 2.84, 2.63, 2.25, 1.93, 1.65 and 1.22 6. 

EXAMPLE 30 i-[5-(2-Dimethylaminoethane»ulfonamido)indole-2-carbonyl]-4-{3-(l- 

nu^ylemylanimo)-2i)yridmyl]piperazine (I) 
Following the general procedure of EXAMPLE 29 . and making non-critical variations but 
substituting i-[5-aminoina\>le-2<a^ 
25 (EXAMPLE7,4(Mmg)forH5-amiM^ 

2-pvridhiyI)antino]ph^ the title compound is obtained, mp 185-188° (decomp). 
EXAMPLE 31 H5-<2-Phfoalixnxtoetfaane^ 

memylemylanuoo>2i)yridmy0anuM]piperidm (J) 

To a solution of l-{5-amii»indole-2<arb OT 

30 pyridinyl)anu^lpiperidine (PREPARATION 56, 606 mg) in dry methylene chloride (5 ml) under 
nitrogenis added pyridine (127*1, 1 .05 equivalents) and 2 i ,hthalimidoethanesulfbnyl chloride (400 
mg). The inixture ia stirred at 20-25° for 3 days and then dUuted with methylene chloride (40 ml) 
and water (20 ml). The layers are separated and the organic phase is washed with saline (15 ml), 
dried over sodium sulfate, and concentrated under reduced pressure to give a residue which is then 

35 chxomatographed on sflka gel (23*400 mesh, 85g. 8 psi). during with a gradient of 
medumol/chloroform (1799-2.5/97.5). The appropriate fractions (Rf - 0.33. TLC 
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mcthanol/chlorofonn, 5/95) are pooled and concentrated to give the title compound, NMR (CDCI3) 
10.33, 7.80, 7.76-7.63, 7.35, 7.22, 6.95, 6.85, 6.69, 4.65, 4.51, 4.13, 3.60-3.40, 3.40-2.90, 
2.64, 1.94, 1.65 and 1.22 5. 

EXAMPLE 32 l-[5-(2-Aminoethanesnlfonamido)indole-2-carbonyl]-4-[N-methyl-N-(3-(l- 

5 methylediylamino>2i)yridiny0amino]piperidine (I) 

To a solution of H5^i)hthaIbnidoethane$dfo 
Q^l-methylethylamino>2^yridiny0 (EXAMPLE 31, 675 mg) in 95% ethanol 

(10 ml) under nitrogen is added hydrazine monohydrate (53 pi). The mixture is stirred at 70-75° 
for 20 his during which additional hydrazine monohydrate (10 pi) is added, concentrated to remove 

10 ethanol, diluted with water (10 ml), acidified to pH 2 with 1M hydrochloric acid and stirred for 
10 min. The mixture is then filtered, die filtrate is adjusted to pH 10-11, and the resulting 
precipitate is isolated by filtration to give the tide compound, NMR (CDCI3) 9.86, 7.70, 7 .56, 
7.29, 7.10, 6.94, 6.84, 6.68, 4.60, 4.50, 3.56, 3.44. 3.40-2.80, 2.62, 1.93, 1.65 and 1.22 S. Hie 
basic filtrate is extracted with methylene chloride (2 x 15 ml) which is then washed with saline (10 

15 ml), dried over sodium sulfate, and concentrated under reduced pressure to give an additional 
amount of the tide compound. 

EXAMPLE 33 l-[5-(2-Phthalimidoethanesulfonamido)indole-2-carbonyl]-4-[3-(l- 
mediylediylamino)-2^yridinyl]p9eraziM 00 
Following the general procedure of EXAMPLE 31, and making non-critical variations but 
20 substituting l-[5-aminoindol*-2-carbonyl]^[3^ 
(EXAMPLE 7, 553 mg) for H5-aminoiiKiole-2-carto^ 

2-pyridinyI)amino]piperidine and using 2 equivalents of pyridine instead of 1.05 equivalents, the 
tide compound is obtained, NMR (CDCI3) 10.30, 7.78, 7.66, 7.36, 7.23, 6.95, 6.86, 6.73, 4.25- 
4.02, 357, 3.44, 3.18 and 1.26 «. 
25 EXAMPLE 34 H5-{2-Aminoeihanesulfonai™ 
pyridinyQpiperazine (I) 
Following the general procedure of EXAMPLE 32, and making non-critical variations bat 

substitutmH5-<2i*thalimk^ 

pyridinyflpiperazine (EXAMPLE 33, 605 mg) for H5-<2-<phthaIinudoethanesulfonainido 
30 carbonylM-[N-mediy]-N-^ 

is obtained, NMR (CDCI3) 10.62, 7.68, 755, 7 .25, 7.07, 6.93, 6.84, 6.69, 4 JO, 4.04, 3.90-350, 
3.14 and 1.25 5. 

EXAMPLE 35 H5-<4-MethyM^iperazii^ 

mediylethylamino>2i)yridinyI)amino]p (D 
35 To a solution of 1-methyipiperazine (1.11 ml) in dry methylene chloride (20 ml) at <fi 

under argon is added lulfuryl chloride (1.6 ml) dropwise. Hie mixture is wanned to 20-25°, 
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stirred for 1.5 hrs, and concentrated to give the crude sulfamoyl chloride intermediate. This 
intermediate (187 mg) is added to a solution of l-[5-amiiiouidole-2-carbonyl]-4-[N-niethyl-N-(Hl- 
methylethylamino>2-pyriamyl)amino]- piperidine (PREPARATION 56, 162 mg) in pyridine (15 
ml) under nitrogen, and the resulting mixture is stirred at 20-25° for 20 hrs, diluted with water (25 

5 ml), and extracted with methylene chloride (4x25 ml). The organic phase is then washed with 
aqueous sodium bicarbonate solution (30 ml) and saline (50 ml), dried over sodium sulfate, and 
concentrated under reduced pressure to give a solid which is chromatographed on four 2000 M 
preparative silica gel plates, eluting with methanol/chloroform (5/95) twice. Extraction of the 
extract of the appropriate band gives the tide compound, NMR (CDCI3) 9.94, 7.71, 754, 7.30, 

10 7.13, 6.95, 6.84, 6.69, 4.64, 450. 3.56, 3.45, 3.25, 2.63, 2.36, 2.23, 1.95. 1.65 and 1.22 «. 
EXAMPLE 36 i-[5-(DimethyIaminosulfonylamrao)^ 

mefoylefoylaniino>2-pyridmyl)amino]pfoeridine (I) 
To a solution of H5-an^iiidole-2-carbonyl]-^ 
pvridmyl)amuio]piperidine (PREPARATION 56, 91 mg) in pyridine (0 J ml) under nitrogen is 

15 added N.N-dimethylsul&moyl chloride. The mixture is stirred at 20-25° for 16 hr and then diluted 
with mtthylene chloride (35 ml) and 1M hydrochloric acid (20 ml). The layers are separated and 
the organic layer is washed with 1M hydrochloric acid (20 ml) and saline, dried over sodium 
sulfate, and concentrated to give a solid film which is then chromatographed on two 2000 p 
preparative silica gel plates, eluting with methanol/chloroform (5/95). The desired band is 

20 extracted and concentrated to give the title compound, NMR (CDCty 10.34, 7.72, 7.64, 756, 
7.37, 7.16, 6.95, 6.84, 6.70. 4.65, 450, 356, 3.46, 3.40-3.00, 2.80. 2.63, 1.93. 1.64 and 1 J2 
6. 

EXAMPLE 37 i-[5-(4-Methyl-l-piperariiiosulfottylamino)ind^ 
memyIemylamino>2-pyridiny^ 0) 

25 To a solution of l-methyfoiperazaie (1.11 ml) in dry methylene chloride (10 ml) at 0° 

under argon is added freshly distilled sulfuryl chloride (1.60 ml) dropwise. The mixture is wanned 
to 20-25° and stirred for 2^5 hrs, after which a dark brown gum is removed from the mixture. 
The remaining reaction mixture is concentrated under reduced pressure to give the sulfamoyl 
chloride intermediate (NMR (pyridine^) 356, 2.77 and 2.40 S). This intermediate (115 mg) is 

30 added to a solution of H5-aniii»oindole-2H^nyll-^(l-methylethylamino>.2- 
pyridinylfeiperazine (EXAMPLE 7, 200 mg) and pyridine (94 & in dry methylene chloride (3 ml) 
under nitrogen. The mixture is stirred at 20-25° for 6 days during which an additional amount of 
the sulfamoyl chloride (50 mg) and pyridine (40 |d) is added, concentrated tinder reduced pressure, 
and diluted with methylene chloride (30 ml) and water (10 ml). The layers are separated, the 

35 aqueous phase is extracted with methylene chloride (2 x 25 ml), and the combined organic layers 
are washed wifo saline (20 ml), dried over sodium sulfate, and concentrated under reduced 
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pressure. The resulting solid is chromatographed on silica gel (230-400 mesh, 35 g, 5 psi), eluting 
with a gradient of methanol/chlorofbnn (4/96-7/93). Pooling of the appropriate fractions (Rf « 
0.25, TLC, methaiwl/chlorofonn, 10/90) and concentrating gives the title compound, NMR 
(CDQ3) 10.45, 8.00, 7.70, 7.55, 7.29, 7.12, 6.93, 6.85. 6.72, 4.21, 4.10, 3.57, 3.23. 3.18, 

5 2.36, 2.22 and 1.26. 

EXAMPLE 38 l-[5-(4-Ben2yl-l-piperazinosulfonylamino)indole-2-carbonyl]-4-[3-(l- 
methylethylamino>2i>yridinyl]piperazine (I) 
Following the general procedure of EXAMPLE 37, and making non-critical variations but 
substituting 1-benzylpiperazine for 1-methylpiperazine, the tide compound is obtained, mp 173- 

10 17^. 

EXAMPLE 39 l-[5-(l-piperazinosulfonylami^ 
pyridinyllpiperazine (J) 
Palladium on carbon (10X, 300 mg) is added to a solution of 
benzylpiperazmosdfbaylani^ 
15 (EXAMPLE 38, 450 mg) in methanol (50 ml). The mixture is stirred under a hydrogen 
atmosphere (balloon) for 43 hrs, under nitrogen for 17 hrs, again under hydrogen for 8 ha and 
nitrogen for 17 hrs, and then under hydrogen for an additional 3 hrs. Hie mixture is filtered 
through a pad of celite and die filtrate concentrated under reduced pressure to give a solid filth 
which is then chromatographed on silica gel (230-400 mesh, 37 g, 5-6 psi), duting with a gradient 
20 of methaool/chlorofbrm (5/95-10/90). Pooling of die appropriate fractions (Rf » 0.18, TLC, 
methanol/chlorofbrm, 10/90) and concentrating gives the tide compound, NMR (methanol^ 
756, 7 39, 7.18, 6.98, 6.82, 4.02, 3.63, 3.16, 3.09, 2.71 and 1.24. 
EXAMPLE 40 H5KMorphoUnosdfonyiam^ 
pyridinyllpiperazine (0 

25 Following the general procedure of EXAMPLE 37, and making non-critical variations but 

substituting morpholine (543 /d) for 1-methylpiperazine, the crude product is obtained. This 
residue is chromatographed on sQica gel (230-400 mesh, 100 g, 6-8 psi), during with a gradient 
of ethyl acetate/hexane (35/65-100/0). Pooling of the appropriate fractions (Rf « 0. 16, TLC, ethyl 
acetate/hexane, 2 x 50/50), concentrating under reduced pressure, and triturating with methanol 

30 gives the title compound, mp 210-211.5°. 

EXAMPLE 41 l-t5-Aminoindole-2-carbonyl]-4-[3-(l,l-dimethylpropylamino)-2- 
pyridinyllpiperazine 
To a solution of H5-nhroindole-2-ca^ 
pyridinyl]piperazine(PREPARATION67, 1.00g)indimetfaylforxnamide/medianol (200 ml, 50/50) 

35 under nitrogen is added palladium on carbon (10 %, 250 mg). The mixture is put under hydrogen 
(balloon) for 4 hr and nitrogen far 17 hr, filtered through a pad of celite, and concentrated under 
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reduced pressure to give the title compound, NMR (CDCI3) 9.25, 7.66, 7.24, 7.06, 6.88, 6.76, 
6.63, 4J8, 4.05, 3.35, 3.14, 1.73, 1.35 and 0.91. 

EXAMPLE 42 i-[5-(4-MethylpiperazinosulfonyUmino)indole-2-carbonyll-4-{3-(l,l- 
iimiethylpropylamino>2i)yridinyl]piperazine (I) 

5 Following the general procedure of EXAMPLE 37, and making non-critical variations but 

substituting i-(5-antootodde-2<arbouyq-4^ 
(EXAMPLE 41) for H5-anuMtodole-2H»bonyl^ 
piperazine, the title compound is obtained, mp 202-205° (decomp). 
EXAMPLE 43 l-[5-(Methanesdfonanudo)fadole-2^^ 

10 pyridinyllpiperazine 

To a solution of H5-aniiMmdole-2-carbon^ 
pyridinyllpiperazine (EXAMPLE 41, 300 mg) to dry methylene chloride (6 ml) under nitrogen is 
added pyridine (119 jd) and methanesulfonyl chloride (57 ^1). The niixtureb stirred at 20-25° for 
24 hr and then diluted with methylene chloride (20 ml) and water (8 ml). The layers are separated 

15 and the organic phase is washed with saline (8 ml), dried over sodium sulfate, and concentrated 
to give a solid which is then chromatographed on silica gel (23(M00 mesh, 34 g, 5-6 psi), during 
with methanol/chloromrm (2.5/97.5). Pooling of the appropriate fractions, concentration to a 
solid, and recrystallization from chloroform gives the tide compound, mp 232-233° (decomp). 
EXAMPLE 44 i^4<l,l-Dunemyipropyl)pi^^ 

20 4^isiieihylefovIaintoo>2-pvrMtoyltoiperaztoe(I) 

Fonowtog the general procedure of EXAMPLE 40, and making non-critical variations but 
substituting HLWtoiefoylpropyl^toeraztoe (PREPARATION 70) for 1-methylpiperaxine and 
working up the reaction after 2 days, the title compound is obtained, mp 158-160°. 
EXAMPLE 45 i-[5-Methanesulfonamidoindole-2-carbonyU-4-[N-methyl-N-(3-(l,l- 

25 dimemylpropylaniino>2i>yridm^ 

Fonowtog the general procedure of EXAMPLE 43, but substituting H5-amtootodole-2- 
c^bonyl]-4-[N-methyl-N-(3-(l.lHiimethylpropylamtoo)-2.pyridinyl)amin 

(PREPARATION 75) for H5-anitootodoIe-2<atbonyl]^ 

pyridmyllpiperazine and eliminating the realization, the tide compound is obtained, NMR 
30 (CDCI3) 10.06, 7.70, 7.58, 7.39, 7.16. 7.08, 6.91, 6.71, 4.90, 4.63, 3.45, 3.20, 2.95, 2.64, 
1.94, 1.68, 1.32 and 0.87*. 
EXAMPLE 46 H 5<l-pfoeraztoylc^y^ 
pyridinyllpiperazine d) 
Following the general procedure of EXAMPLE 20 and making non-critical variations but 
substituting piperazine for N-methyipiperaztoe, the title compound is obtained, mp 209° (decomp). 
EXAMPLE 47 H 5-(N-ptanyl-N-n^yluri^ 
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pyridinyl]piperazine (I) 
Followiog the general procedure of EXAMPLE 20 and making son-critical variations but 
substituting N-methylaniline for N-methylpiperazine, the title compound is obtained, NMR 
(chloroform-d) 9.45, 7.71, 7.39, 6.95, 6.71, 6.25, 4.19, 4.05, 3.62, 3.36, 3.17, 1.26 6. 
5 EXAMPLE 48 l-[5-(N-(2-dimethylaminoethyl>N-methyluriedo^ 
methylethylamino>2-pyridtoyllpiperazine (I) 
Following the general procedure of EXAMPLE 20 and making non-critical variations such 
as the addition of N-methyl-2-pyrrolidinone as a cosolvent, and substituting N,N,N*- 
trimethylethylenediamine for N-methylpiperazine, the tide compound is obtained, NMR 
10 (chloroform-d) 10.1, 9.42, 7,68, 7.31, 7,10, 7.09, 6.95, 6.85, 6.72, 4.20, 4.07, 3.58 t 3.39, 3.18, 
3.0, 2.60, 2.41, 1.26 3. 

EXAMPLE 49 l-I5-(N-(2-dimethylaminoethyl)uriedo)-indole-2-carbonyl]-4-[3-(l- 
methylethylamino>2-pyridinyl]pipera2ine (I) 
Following the general procedure of EXAMPLE 48 and making non-critical variations but 
15 substitutingN,N-dimethylcthft the title compound 

is obtained, mp 124° (decomposition). 

EXAMPLE 50 H5^^Hnethylaminoethyl)-N-methyluriedo)-indole-2^rbonyl]-4-[3Kl- 
mediyIediytaxnino)-2-pyridiiiyllpiperaziM (I) 
Following the general procedure of EXAMPLE 48 and making non-critical variations bat 
20 substituting N,NNUmethylethylenediamine for N^,N , -trimethylethylenediamine, the title 
compound is obtained, mp 197° (decomposition). 
EXAMPLE 51 l-[5-(N-(3-pyridyl)u^ 
pyridinyOpiperazine (Q 
Following die general procedure of EXAMPLE 20 and making non-critical variations but 
25 substituting 3-amiaopyridine for N-methyipiperaine, the tide compound is obtained, NMR 
(chlorofornHl) 1L52, 8.79, 8.64, 8.17, 7.98, 7.58, 7.32, 7.20, 6.95, 6.81, 450, 3.96, 3.62, 
3.03, 1.19 6. 

EXAMPLE 52 H5-<(3,5<ii-dimethyMi>iperarm^ 

methylethylamiD0>2i)yridinyiIpiperazine (I) 
30 Following the general procedure of EXAMPLE 20 and making non-critical variations such 

as including N-methyi-2-pyrroHdinone as a cosolvent and substituting ds-2,6-dimethylpiperazine 
for N-methyiprperazine, the title compound is obtained, mp 157° (decomposition). 
EXAMPLE 53 \+54Q,2<iar4to*ty 

dimethyiethylaznino)-2-pyridmyl]piperazine (D 
35 Following die general procedure of EXAMPLE 20 but substituting cis-3^- 

din^ylpiperazinefor N-mediyipiperazme awl su 
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dimethylethy!amino)-2i>yridinyl]piperazin^ 

4-[3-<l-methyl^ylamii»)-2-pyridinyl]pipcra2ine the title compound is obtained, mp 162° 
(decomposition). 

EXAMPLE 54 l-{5<(4-methyl-li>iperazin^ 
5 methylethyiamino)-2^yridinyl]piperazine (0 

To a solution of H5-(4-methyl-l^iperazmy!carbon 
methyiethylamino>2^yridinyi]piperazine (EXAMPLE 20, 0.1 g) in methanol (8.0 ml) is added 
hydrogen peroxide (3.11%, 0.22 ml). Additional hydrogen peroxide was added in portions over 
3 hr (total of 1.16 ml) until total conversion of the substrate is achieved as indicated by TLC on 
10 silica gel (methanol). The mixture is concentrated, dissolved in methylene chloride, dried over 
sodi um sulfite and concentrated to yield die tide compound* NMR (chlorofbrm-d) 7.60, 7.56, 
7.38, 7.20, 6.98, 4.03, 3.67, 3.46, 3.20, 3.08, 1.24 6. 
EXAMPLE 55 l-[5<4KlHnethyiethyl>l^iperam^ 

mediylethylamino>-2-pyridinyIlpiperazine (I) 

15 To a solution of H5Kl^ip*nzinylcarbonyiamm 

methylethylamino)-2^yridinynpiperazine (EXAMPLE 46, 0.41 g) in methanol (50 ml) is added 
sodium cyanoborohydride (53 mg) and acetone (1 ml). Additional sodium cyanoborohydride (44 J 
mg total) and excess acetone are added in portions until the reaction is complete as judged by TLC 
on silica gel. Hie mixture is acidified with acetic add, neutralized with 50% aqueous sodium 

20 hydroxide and concentrated. The residue is dissolved in methylene chloride, washed with water, 
saturated potassium carbonate solution, and saline and dried .over sodium sulfate followed by 
concentration. The resulting material is purified by chromatography on silica gel (100 ml) packed 
in mcthanoUchloroform (1799) and eluted with a methanol/chlorofbrm gradient (1 -+ 5*) to give 
the title compound, NMR (chlorofbrm-d) 9.14, 7.71, 7.33, 7.17, 6.95, 6.86, 6.74, 4.06, 3.58, 

25 3.20, 2.78, 2.60, 1.27, 1.08 6. 

EXAMPLE 56 H5K«s-3,4,5-*rimethyl^ 

methylethylamino>2^yxidinyI]piperazine 0) 
Following the general procedure of EXAMPLE 20 and making non-critical variations but 
substituting ds-3,4,5-trimethylpiperazine (PREPARATION 77) for N-methylpiperazine, the tide 

30 compound is obtained, NMR (chlorofbrm-d) 7.91, 757, 7.36, 7.18, 7.01, 6.81, 4.02, 3.63, 3. 10, 
2.72, 2.33, 2.26, 1 .25, 1.16 6. 

EXAMPLE 57 l-[5-(4-methyl-l-piperazinylcarbonylamino)-indole-2-carbonyll-4-[3-(l- 
mediyiediylamino>2i)yridinyllpiperazine 0) 
Carbonyldiimidazole (154 g) is dissolved in of dry THF (40 ml). H5-aminoindolyi-2« 
35 carbonyiJ^^lHnethylethy^ (VH, EXAMPLE 7, 3.0 g) and N- 

methylpiperazine (1.3 ml) are dissolved in dry THF (75 ml) and added to the carbonyldiimidazole 
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solution over 1 J hr. After an additional hour the reaction is concentrated and die concentrate is 
dissolved in methylene chloride (125 ml) and washed with water and saline, dried over sodium 
sulfate, concentrated and dried under reduced pressure. The mixture is chromatographed over 
silica gel (450 ml) packed in 2% methanol/methylene chloride eluting with a methanol/methylene 
5 chloride gradient (2 - 50%). Fractions with an R f value of about 0. 14 in methanol/chlorofbrm 
(10/90) are collected and concentrated to give a solid. The solid is dissolved in chloroform (100 
ml/1 g of solid), filtered and the solution is concentrated to dryness to afford the tide compound. 
The solid is recrystaUized from methanol/chlorofbrm, adding ethyl ether as crystals begin to form 
to give the title compound, mp 200°. 
10 EXAMPLE 58 l-{5<4<l,l-dimemylpropylHi»P«™ 

(l-inemyIemylamino>2-pyridm^ 0) 
Following the general procedure for EXAMPLE 57 and making non-critical variations but 
substituting N-(l , l-dimemylpropvl)piperazine (PREPARATION 70) for N-memylpiperazine, the 
title compound is obtained, Mp 240-242°. 
15 EXAMPLE 59 H5-(4-iiiorpholtoocarbonylan^ 
pyridmyl]piperazine (I) 
Following the general procedure for EXAMPLE 57 and making non-critical variations but 
substituting morpholine for N-memylpiperazine, the title compound is obtained, mp 133-136*. 
EXAMPLE 60 l-[5-(4-Methyl-l-piperazinylcarbonylamino)indole-2-carbonyl]-4-I3-(l,l- 
20 diinemylpropylamii»>2i>yr^ 

Following the general procedure for EXAMPLE 57 and making non-critical variations but 
substituting H5-anunoiiidole-2<arb^ 
(EXAMPLE41)forH5-iiiimomdolyl-2-carboiv 

the title compound is obtained, NMR (chlorofonn-d) 10.02, 7.68, 7.62, 7.21, 7.07, 6.97, 6.88, 
25 6.61, 4.90, 4J9, 3 JO, 3.38, 3.11, 2.61, 2.36, 2.23, 1.90, 1.64, 1.31, 0.86 «. 
EXAMPLE 61 H6^^44ethoxyethoxy)etfaox 
amlno>2i>yridinyI]piperazine (D 
642-<2-Med)Oxyedwxy)etnoxy]iii^ acid (VT, PREPARATION 81, 0.30 g) 

and 3Kl-memylemylamiM>2i>yridm^ (0.26 g) is dissolved in THF (5.35 ml) and 

30 Hemy^Mdunetoyla 0 ^^ 

hr at 20-25° and poured into chloroform, washed with saturated sodium bicarbonate and saline. 

The material is concentrated under reduced pressure and purified by flash column chromatography 

eluting with metitanol/chlotofonn (2.5/97 J). Th appropriate fractions are pooled and 

concentrated to provide the tide compound, mp 135-136°. 
35 EXAMPLE 62 H6-0-(l-PiperadtoyI)emoxy)indo^ 

ammo>2i>yridinyI]piperazine 
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Following the general procedure of EXAMPLE 5, and making non-critical variations but 
substituting 6-[(2i>iperadu»-l-yl)ethoxy]uidole-2-carboxyUc acid (PREPARATION 94) for 
64(2^ydroxyethoxy)efooxy)ethoxy]mdole-2<arboxylicacid, the title compound is obtained, mp 

139-141°. 

EXAMPLE 63 i.(5-(3-(l-Piperadmyl)propyl)sulfonamidoiiKiolyl-2-airbonyl]-4-{3-(i- 
methylethylaniino)-2-pyridinyl]piperazine (I) 
H5-C3<lloropropyl)sulfoiiamidoiiutolyt-2Harb^ 
2-pvridinyl]piperazine (PREPARATION 86, 0.60 g), piperadine (0.115 ml) and sodium iodide 
(0.174 g) are placed in 5.8 ml of acetonhrile and refluxed for 28 hr. Then the reaction is diluted 
with chloroform, washed with water, saline, dried over anhydrous sodium sulfate and concentrated 
under reduced pressure. Purification by flash column chromatography eluting with 
methanol/chloroform (25/97.5), pooling and concentrating the appropriate fractions gives the title 
c omp ound, mp 145-146°. 

EXAMPLE 64 i^5^i-Piperatoyl)propyl)wlfoM 
25 dnnediylemylanaino>2i>yridmyI]piperazine (I) 

FoUowing the general procedure of EXAMPLE 5, and making non-critical variations but 
substinitmg5-{(Ml^ip«r^ 

for 6^a-<2-hydroxyetfaoxy)emoxy)emoxy^ me tide compound is obtained, 

mp 118-120°. * 
20 EXAMPLE 65 ^5-(3-<MbrphoUnyl-l-yJ)propyl^^ 

a,l-draemyiethylaniii»>2^^ G) 
l-[5-Aminoindolyl-2-carbonyl]^-(l-methylemylamino)-2-pyridinyi]piperaxine 

(EXAMPLE 7, 050 g) and 0J7 ml of triemylamine are dissolved in 2.6 ml of methylene chloride 
and cooled to 20-25°. Then 0.35 g of Hmorpholin-l-ylpropyI)sulfonyl chloride hydrochloride 
25 (Prepared by dissolving 5.0 g of 4-mjrpndmepropanestUfonic add in 10 ml of phosphorus 
oxychloride and adding 457 g of phosphorus pentachloride and stirring overnight at 20-25°. Then 
concentrating under reduced pressure, chasing with benzene, collecting the solids and washing with 
carbon tetrachloride and ether.) is added and the reaction is slowly allowed to warm to 20-25° and 
stirred for 4hr. Then the reaction is diluted with chloroform, washed with saturated aqueous 
sodium bicarbonate, dried over anhydrous sodium sulfate and concentrated under reduced pressure. 
Purification by flash column chromatography eluting with methanol/chloroform (3/97), pooling and 
concentrating the appropriate fractions and crystallizing from ethyl acetate gives the title compound, 
mp 183-185°. 

EXAMPLE 66 l-{5-Metboxy-6^-(l-o»rphol^^ 
35 n^ylemyUminoHijyridinyllpiperazi^ 

Following the general procedure of EXAMPLE 5, and making non-critical variations but 
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substimting5-methoxy^2Kl-morpholtoyl)^ 90) 
for 6^(2^4ydroxyedioxy)etiK)xy)ethoxy]indole-2<arboxy acid, the title compound is obtained, 
mp 229-231°. 

EXAMPLE 67 H5^(4-Methylpiperazii^ 
5 [3Kl-methyl«hylamii»>-2-pyridinyl]piperazine (0 

1 -[5- Aminoindoiyl-2-carbonyl]-4-[3-(l -me 
(PREPARATION 71, 0.20 g) is dissolved in 1.4 ml ofTHF and is added drop wise to a OP solution 
of 0.105 g of thiocarbonyldiimidazole in 1.4 ml of THF. The reaction is stirred 45 min and then 
methylpiperazine (0.06 ml) is added and the reaction is stirred a further 30 min at (P. Then the 
10 reaction is diluted with chloroform, washed with saturated aqueous sodium bicarbonate, dried over 
anhydrous sodium sulfate and concentrated under reduced pressure. Purification by flash column 
chromatography eluting with chloroform/methanol (9/1), pooling and concentrating the appropriate 
fractions gives the title compound, mp 218-220°. 

EXAMPLE 68 H5-(3-(3-Morpholin- 1 -ylpropyi)thiourddo)inddyi-2sarbonyl]-H3-(l - 

15 mediyledi^ammo)-2-pyrklinyl]piperazxne (I) 

l-[5-Aminoindolyl-2-carbonyl]^[3-(l-m^ 
(EXAMPLE 7, 0.5 g) is dissolved in 2.6 ml of THF and cooled to 0°. Tien 3-morpholmopropyl- 
isothiocyanate (0.25 ml) is added and die reaction is slowly wanned to 20-25° and stirred for 18 
hr. Then the reaction is diluted with chloroform, washed with saturated aqueous sodium 
20 bicarbonate, dried over anhydrous sodium sulfate and concentrated. Crystallization from ethyl 
acetate/hexane provided the title compound, mp 187-189°. 
EXAMPLE 69 H5-DimeAylaininosd 

ethylamino>2i)yrkiinyl]piperazine (I) 
l-[5-Aminoindolyl-2-carbonyl]-4-[3-(U^ 
25 (EXAMPLE 7, 0.485 g) is dissolved in 3 ml of acetonitrfle and 0.10 ml of pyridine is added. The 
reaction is cooled to OP and the dimethylaminosulfiunoylchloride (0.14 ml) is added in one portion. 
Hie reaction is wanned to 20-25° and stirred for 48 hr. Then it is poured into saturated aqueous 
sodium bicarbonate and extracted with methylene chloride, dried over anhydrous sodium sulfate 
and concentrated under reduced pressure. Purification by flash column chromatography during 
30 with a gradient of 50% ethyl acetate/hexane to 100 % ethyl acetate), pooling and concentrating die 
appropiate fractions gives die title compound, mp 174-175°. 
EXAMPLE 70 H5^Pipeadm4-yl^ 
2-pyridinyllpiperazine 
l-[5<(10rbobenzykayfr 
35 methylethyiamino)-2-py^ (PREPARATION 85, 0.30 g) is dissolved in 20 ml of 

ethanol and 0.10 g of 10% palladium on carbon is added. Hie reaction is placed on a Parr 
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hydrogenator under 40 psi of hydrogen for 4 hr. The reaction is filtered through celite, 
concentrated under reduced pressure and crystallized from ethyl acetate/hexane/methanol to provide 
the title compound, mp(dec) 172-178°. 
EXAMPLE 71 l-[5-<(l-(l-Methyiefcylpfe 
5 methylethyIamino)-2-pyridinyI]pipera^ 
H5-{Piperadin-4-yl)aniido)indolyl-2-c^ 
pjperazme (EXAMPLE 70, 0.40 g) and acetone (0.066 ml) are dissolved in 1.6 ml of methanol 
and sodium cyanoborohydride (0.054 g) is added. After 1 hr of stirring at 20-25°, 10-15 mg of 
sodium cyanoborohydride and 10-15 ml of acetone are added every hour for 7 hr. Then the 
10 reaction is stirred overnight at 20-25°. It is diluted with chloroform, washed with saturated sodium 
bicarbo nate, saline, dried over anhydrous sodium sulfate and concentrated under reduced pressure* 
Crystallization from ethyl acetate afforded the tide compound, mp 217-219°. 
EXAMPLE 72 l-[5-Trifluoroacetamidoindolyl-2-car^ 
piperazme (I) 

15 H5-Amn»indo^ (EXAMPLE 

7, 0.30 g, 0.79 mmol) is dissolved in 1.6 ml of methylene chloride and pyridine (0.064 ml, 0.79 
mmol) is added. He reaction was cooled to OP and trifluoroacetic anhydride (0. 1 1 ml, 0.79 mmol) 
is added dropwise. Hie reaction is stirred for 2 hr at 0° and then an additional 0.2 equivalents of 
trifluoroacetic anhy dride is added and the reaction was stored at OP for 18 hr. The mature is 

20 diluted with chloroform, washed with water, saline, dried over anhydrous sodium sulfate and 
concentrated under reduced pressure. Purification by flash column chromatography, eluting with 
methanol/chloroform (2/98), pooling and concentration of die appropriate fractions gives the tide 
compound, mp 215-218°; NMR0OO MHz, CD3OD) 7.88, 7.81, 7.47, 7.36, 7.30, 6.90, 6.78, 
3.95,3.54,3.01, 1.16*. 

25 EXAMPLE 73 H5-MethoxycarbamoyliiKtolyl-2-carbo 



H5-Amh»mdolyM<a^ (EXAMPLE 
7, 0 JO g, 0.79 mmol) is dissolved in 1.6 ml of methylene chloride and pyridine (0.064 ml, 0.79 
mmol) is added. The reaction is cooled to 0° and methyl chlorofonnate (0.06 ml, 0.79 mmol) is 

30 added dropwise. The reaction is stirred for 2 hr at OP and the reaction was stored at OP for 18 hr. 
Then it was diluted with chloroform, washed with water, saline, dried over anhydrous sodium 
sulfate and concentrated under reduced pressure. Purification by recrystaDization from 
methanol/hexane gives the tide compound, mp 230-231 . 
EXAMPLE 74 l-[5Kl\l , Hiioxo-2 , -isothiazoIidinyi)indoIyI-2-c^ 

35 amino)-2-pyridyi]piperazine 
H5-CKMoropfl)pyIsulfon^ 
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piperazine (PREPARATION 86, 0.60 g, 1.16 mmol) is dissolved in 5.8 mL of acetonitrile and 
0.115 ml of piperidiae (3.48 mmol) and 0.174 g of sodium iodide (1.16 mmol) is added and the 
reaction was refluxed for 28 hr. Then the reaction is diluted with chloroform, washed with 
saturated sodium bicarbonate, water, dried over anhydrous magnesium sulfate and concentrated 
5 under reduced pressure. Purification by flash column chromatography during with 
methanol/chloroform (2.5/97.5), pooling and concentration of the appropriate fractions gives the 
tide compound, mp 215-217°. 

EXAMPLE 75 i-[5-(4-Methylpiperazin-l-ylcarbonylamino)indolyl-2-carbonyl]-4-[3-(l , 1- 
dimemylemylamino)-2-pyridyI]piperazine (0 

10 Following the general procedure of EXAMPLE 6, and making non-critical variations but 

substituting l-(Hl.l^emyle*y«a^> 2 ^y rid y* l P €mine (PREPARATION 97) for 
1 -13-(1 -methylethylamino)-2-pyridinyl]piperazine and 5-(4-methylpiperazin- 1 - 
yIcarbonylamino)in<k)le-2-carboxylic acid (Preparation 101) for 5-nitroindole-2-carboxylic acid, the 
title compound is obtained, mp 183-185°. 

15 EXAMPLE 76 HSKftiftiOfonemm^^ 
2-pyridyI]piperazme 
H5-axninoinddyl-2-carbon^ 
7, 1.0 g) is dissolved hi 18 ml of dkhloromethane and cooled to -78° Then triethylainine (0.37 
ml) is added followed by the dropwise addition of triflic anhydride (0.45 mL) and the reaction is 

20 stirred for 1 hr. Then it is diluted with chloroform, extracted with saturated aqueous sodium 
bicarbonate, dried and concentrated. Purification by flash column chromatography eluting with 
ethyl acetate/bexane (60/40) and recrystaUiration from ethyl acetate/bexane gives the title 
compound, mp 282-283°. 
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1. A substituted indole of formula (I) 



15 



where R t is -CH 2 - or -CO-; 
10 where Z l is 



where nj is 1 or 2 and i>2 is 1 or 2, 



/-CCH2>1 

20 WcE ^ (Z-n) 



where Zj is -N^i)- where Z2.1 is alkyi and where nj and % are as defined 

above; 

25 where Xj and X2 are 

-H, 

-OC^ alkyi. 

-0-(CH2CH2-0-) n 3-X7.j where nj is Hhm 4, where X M is-H or alkyi, 
-O-S0 r <CH2) n 4-N(X 1 .2XX 1 .3) where 114 is 1 thru 3, where X w and X lr3 are the 
30 same or different and are -H, alkyi, 2-pyridinyl, 3-pyridinyl, 4-pyridinyl and where X t . 
2 and Xj.j can be taken together with the attached nitrogen atom, and other heteroatom if 
necessary, to form a ring selected from the group consisting of 1-pyrrolidinyl, 1-piperidinyi, 1- 
piperazinyl, 1-morpbolinyl and 1-piperazmyl optionally substituted 
in the 4-position with Cj-Cj alkyi, 
35 in the 3- and/or 5- position with CyCy alkyi, and N-oxides thereof 

-OSO^CH^-X^ whre X 14 is 2-pyridinyl, 3-pyridinyl and 4-pyridinyl and 
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wbere n 4 is as defined above, 

-OCCHCR^-SXi.^ where 04. X U1 and X^ are as defined above, 

-NH-CCKCHjWNX 1 -2 X 1 -3 n 4» X l-2 X l-3 85 defined above « 
-NtX^SOj-X^ where X M is alkyl. where Xj. 5 is q-C* alkyl and 
5 where X M and X M are taken together to form a heterocyclic ring of 5 or 6 atoms, 

-Nff^TKO-NCXi^HCH^-NCXi.zXXLj) where the X^s are the same or 
different and are -H or alkyl, and where 114, X^ and X^ are as defined above. 

-N(X 1 . 7 )-S0 2 KCH 2 ) n4 -X l . 8 where n* and X M are as defined above, 
-NpCj^KO-NCX^HCH^nrXl-a v^** 115 is 0 thro 3 and whereX^ and X^g 

10 are as defined above, 

-NXC^OzKCHj^-NCX^CX!.^ where n^ X lJif X M and Xj. 7 are as 

defined above, 

-NX^KO-O-X^ where X w is alkyl or •<CB2W-N(X 1 .2KX 1 . 3 } where 
D4, X w , X w and X,_ 7 are as defined above, 
15 ' *" * -N(X l . 7 >CO-N(X l . 2 )(X 1 .3) where Xj.j, X w and X w are as defined above, 
-NH-CO-CF3, 
-0-SO r CF 3 , 
-NH-SO2-CF3, 

•Wl^W^ij) where X^ X w and X t . 7 are as defined above, 
20 -NH-aHMl-Xi.^iperWinyrj. with the proviso that one, but only one, of X t 

or X2 must be -H or -O-Cj-Cj alkyl, 
Rfiis-N=, 

-CH=, 
-N(0)«, 

25 R 7 is -COO-R 7 . U where R^j, is alkyl, 

-CO-N(R 7 .3XR 7 -4) where R7.3 and R 7>4 are the same or different and are -H or 

Cj-Cj alkyl, - 

-N(R 7 .5)(R 7 ^) where R 7 . 5 is 
q-Cg alkyl, 

30 -CO^-isXR^ieXR?-!?) "*« R 7-15 R 7-16 are me same or different 

and are -H or alkyl and where R 7 . 17 is Cj-Cj alkenyl containing 1 or 2 double bonds or 
C2-C5 alkynyl containing 1 triple bond, 
-CH 2 -CH2-0H. 

-CH 2 -CHr CH r 0H » 
35 -CH(CH3)CH2-0-CH3. 

•CH(CH3)CH 2 -OB, 
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-CH 2 ^F 3 . 
-CH2-cyclopropyl, 
-Cl^-CH^, 
"CH2-CH2-C ■ N, 

5 -C*R7.ir< CH 2)al4* C * H 2 wberc R 7-18 a _H or ■ CH 3» n 14 ia 1 thru 5 and 

the carbon atoms marked with an asterisk (*) are bonded to each other to resulting in the formation 

of a ring, 

-(CEj)n i-N(R 7 _7)(R7_g) where nj is as defined above and where R7.7 and 
R 7 _g are the same or different and are -H or CyC 4 alkyl, and where R7.7 and R 7 ^ are taken 
10 together with the attached nitrogen atom to form a heterocyclic ring selected from the group 
consisting of 1-pyrrolidinyl, 1-piperidinyl, l-piperazinyl or N-morpholinyl, 1-aziridinyl, 
and where R74 is -H, 

q-Cg alkyl, 

■<XR7-15XR7-16H R 7-17) R 7-15» R 7-16 *7-17 m 85 defined 

15 above, 

-CHyCHyOH' 
-CH2-CH2-CH2OH, 

-CH2CF3, 
-CH2-CH2F, 
20 -CHyCHyC-N, 

or where R7.5 and Rj^ are taken together with the attached nitrogen atom to form a heterocyclic 
ring selected from the group consisting of 1-pyrrolidinyl, 1-piperidinyl, l-piperazinyl, N-morpho- 
linyl or l-a&ridinyi, 

-<CH2) 0 4-N(R7 .9XR7- 10) where n 4 is as defined above and where R7.9 and R 7 . 10 
25 are foe same or different and are -H or Cj-C 4 alkyl, and where R74 and R 7 . 10 are taken together 
with the attached nitrogen atom to form a heterocyclic ring selected from the group consisting of 
1-pyrrolidinyl, 1-piperidinyl, l-piperazinyl or N-morpholinyl, 
Rgis-N-, 

-CRj.!- where R w la -H, -F, -Q, -Br, -CF 3 , 
30 -NO2, -COCF3, 

Cj-Cg alkyl, 
Cx-Cj alkylthio, 
-OR, 

-O-Rj.2 *=« R S-2 * c l"C6 -CO-Rg.3 where R M is Cj-^ 

35 alkyl r-*, 

-NH(Rg^) where R M is 
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Ci-Cg alkyl, 

-C(Rg.7)(RwHR8-9) where R g-7 *** R 8-8 *• same or 
different and are -H or alkyl and where Rg_ 9 is Cj-q alkenyl containing 1 or 2 double 
bonds or C2-C5 alkynyl containing 1 triple bond, 
5 -NRg.5-COR w where Rg. $ is -H or q-Cg alkyl and R w is -H, q-C* 

alkyl or C^Cj alkoxy; 
R5 is -N», 

where R^j is -H, -F, -CI, -Br, 
-NO2, -COCF3, 
10 Cx-Cg alkyl, 

q-Cj alkylthk). 
-OH, 

-O-R9.2 where ^2 » Cl"^ ^ "CO*** «* c l*^6 

alkyl or -4, 

15 -N(R*4)(R«) where R^aiidR^ are the sanie or duterent and are 

-H, 

q-Cg alkyl, 

-CO^gXIWKR^io) R^ and R^ are the same or 
different and are -H or Cg-Cg alkyl and where R*. w is q-q alkenyl containing 1 or? double 
20 bonds or C2-C5 alkynyl containing 1 triple bond, 

and R9.5 are taken together with the attached nitrogen atom 
to form a heterocyclic ring selected from the group consisting of 1-pyrrolidinyl, 1-piperidinyl, 1- 

piperazinyl or N-morpholmyt, 

-NR^g-CO-^ where R^is-Hor Cj-Cg alkyl and R^ is -H, q-Cg 

25 alkyl or Cg-Cg alkoxy; 
Rl 0 is-N«. 

-CR 10 -i= where R 10 .i is -H, -F, -Q, -Br, -CF 3 . 
-NO* -COCF 3 r 
q-Cg alkyl, 
30 Cg-Cg alkylmio, 

-OH, 

-O* 104 where R 10 . 2 is C alkyl, -CO-R l0 . 3 where R 10 . 3 is Cg-Cg 

alkyl or 

-N(R 1(W XRio-5) where R 1(M and R 10 -5 are the same or different and are 

35 -H, 

Cg-Cg alkyl, 
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-C(Rio-aXRio-9HRio-io) whcre R io-s R10-9 m * e S3xnt or 
different and are -H or C^Cj alkyl and where Rio-iO & Cr^S alkenyl containing 1 or 2 double 
bonds or C2-C5 alkynyl containing 1 triple bond, -NR 1(W -CO-R 10 . 7 where R 1(W is -H or Cj-Cg 
alkyl and R 10-7 is -H, C 1 -C 6 alkyl or C 1 -C 3 alkoxy; with the proviso that not more than two of 
5 Rg, Rg, R9 and R 10 are -N=; enantiomers, phannaceutically acceptable salts, hydrates and solvates 
thereof. 

2. A substituted indole (I) according to claim 1 where Zj is (Z-I) where and 02 are 1. 
10 3. A substituted indole (jQ according to claim 1 where Z l is (Z-O) where nj and ^ are 1. 

4. A substituted indole CO according to claim 3 where is C x alkyl. 

5. A substituted indole (I) according to claim 1 where R x is -CO-. 

15 

6. A substituted indole CO according to claim 1 where Rg is -N-. 

7. A substituted indole CO according to claim 1 where Rg is -CRg-i* where Rg.j is -H, where 
-CR^.| K where R9.1 is -H and where -CR jq_|— where Rj^ ^ *H. 

20 

8. A substituted indole CO according to claim 1 where R 7 is -NOl^XR;.^) where R 7 . 5 is C2-C4 
alkyl and where R 7-6 is -H. 

9. A substituted indole CO according to claim 8 where R 7 ^ is i-propyl. 

25 

10. A substituted indole CO according to claim 1 where one of Xj or X2 is selected from the group 
consisting of 

^(X 1 . 7 >SO r N(X l . 2 XX 1 .3). 

30 

11. A substituted indole (I) according to claim 1 where one of Xj or Xj is -H. 

12. A substituted indole (0 according to claim 1 which b selected from the group consisting 

l-[6^^^ydrOTyethoxy)ethoxy)etto 
35 pyridhrjrQpiperazme, 

H5^^1-pyrolidino)ethyI)snlfonamidtt 
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pyridinyl]piperazine» 

l.[6K2-bydroxyethoxy)ethoxyindolyi^ 
pyridinyllpipcrazine, 

l.{5^^1^jperadinyl)ethyl)sulfo^ 
5 pyridinyljpipcraziiie, 

H5KWl^rpholmyl)e&yl^ 
pyridinyl]piperazine f 

l-[6^<2-bydroxyethoxy)ethoxy)ethoxym^^ 

metfaylethylamino)-2^yrid^ 
10 l-[5^-methylureidoHndolyW 

pyridinyl)ammo]piperidiiie 9 

l-[5-(2-(4-pyridyIHthanesulfonmido>indolyl-2-carbonyl]^-[N-mcthyl-N-0 

methylethylamii*0-2i>yridiny^^ 

H5^4-nwdiylpipcn^l-^carbOTylainiM 

15 2^yridinyI)aniiDo]piperazme 9 

1^5^^4^yridyl)ethancsu!fonamido)indole-2<arb^ 

pyridinyljpipcrazine, 

l-[5^-dimcthyIaminoethanesulfonamido)indolc-2-carbonyl]^ 

methy!ctbylamiiK)>2i)yridiny0amii» 
20 H5^-dimcthylaxniiiocthanesulfbnamido)iirf^ 

pyridinyl]piperazioe, 

l-[5^^hflialimidoethanesulfo^^ 

mechylethylamiM^ 

HS^^minocthancsulfonamido)^ 
25 2-pyridinyl)aninK)lpipcridinc, 

HS^^hthalimkiocdiancsulfonam 

pyridinyllpipemxne, _ 

1^5^-aminoethanesulfooamido)^^ 

pyridinyOpiperazine, 

30 i.[H4- me thyl-li>iperaz^ 
methylethyIamiao>*2^yri^^ 

l-[5-(dimethylaminosulfonylami^ 
me±yIethylamiix)>2^yridiny0amino]pipcrM 

H5K4^etbyl-lirip«zino^ 
35 pyridinyljpipcrazine, 

1^44>exizyi-l^ipOT^ 
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pyridinyQpiperazine, 

l-[5-(l-piperazinosulfonylamino)i^ 
pyridinyl]piperazine, 

l-[5-(morpholinosulfonylamino)indole-2-^ 

5 pyridinyllpiperazioe, 

1^5^4nxiediylpq>erazinosd^ 
2-pyridinyl]piperaz2&e 9 

l-[5-(methanesulfonamido)indole-2-^ 
pyridinyl]piperazine, 

10 i.[5^4-(l 9 l-dimethy]propyl)piperazino-sulfonylamino)indole-2-carbon^ 
methyletfaylaxniix>>2-pyridinyllpipera2ine f 

H5-methanesulfoxiainidoin^ 
pyridinyl)aniiix>]piperidine, 

l.[5-(l-piperazinylcarbonylamino)-indole^ 

IS pyridinyljpiperazme, 

l*[SKN-pheayl-N-metbyluriedo)-indol^2-carbonyl]-4*[3-(l-m 

pyridinyljpiperaziiie, 

l-[5-(N-(2-dimethylaminoethyl)-N^nethylw^ 

metfaylethylamiiK>>2^yridi^^ 
20 H5^N-(2Kiimethylamiiu)cAyl)uricdo)-iiKto 
pyridinyllpiperazine, 

l-[5-(N-(2-mcthylaminoethyl)-N-mcthyluriedo)-indole-2-carbonyll-4-[3-(l- 

methyiediylainino>2-pyridm^^ 

l-[5KN-(3-pyridyl)uriedo)-indolc-2-carbonyl]-4-[3-(l-mcthylethylamino)-2- 

25 pyridinyllpiperazine^ 

l.(5-((3,S-ciiHiimethyM-piperaxto^^ 
methylethylamino)-2-pyridl^ 

1^5KP»5-cia-dime±yI-l-piperazinyl)carbonylami , 1- 

dimethylethylamix^ 
30 i.[5-((4-methyl-l-piperazin^ 
methylethylamino>2i)yridto 

l.[5-(4-(l-methylethyl)-l-piperazinylcarbonylammo)-ta^ 
metbyl^ylamino)-2^yridmyl]piperaziiie 9 

l-[5^ckO,4,5-trimethyM-piperaz^ 

35 meAylethylain^ 

1^5^4-(l f l-dimctbyipropyl>l-piperazinylcar^ 
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me±ylethylamino)-2i>yridinyl]piperazine, 

l-[5<4-morpholinocarbonyiaminoHndole-2<arto^ 
pyridinyljpiperazine, 

l.[5.(4. me thyI-l-pip«razinylcarbonylamino)indole-2-carbonyl]-4-[3-(l,l- 
5 dimethylpropylamixio^^yridinyilpiperazine, 

l-[6-[2-(2-mcthoxyethoxy)cthoxyindolyl-2-carbonyl]-4-[3-(l-mcthylethyl- 

amiBO)-2-pyridinyl]piperazine 9 

l-[6-(2-(l-pipcradinyl)cthoxy)indolyl-2-carbonyl]-4-[3-(l-mcthylethyI- 

amino^-pyridinyllptperazine, 
10 i.{5-(3.(i.piperadinyI)propyI)sulfonamidoiftdoIyI-2-carbonyI]-4-[3-(l- 
methylctbylamiiioH-pyridinyllpipcrazine, 

l-[5-(3-(l-piperadinyl)propyl)suIfonamidoindolyl-2-w 
dimethylethyIamiiKD>-2^yridinylJpiperazixie, 

l-[5-(3-(morpholinyl-l-yI)propyl)sulfonamidoiadolyl-2-carboayl]-4-[3- 

15 (l t l-dimetfayietbyiamiiio>2^yr^^ 
H5^1edwxy-6^<lHnori^ 

pyridinyllpiperazine, 

1^5^(4-methyipipcrazin-l-yl)thk)carbon 

methyle±yiaxnino>2?yrid^ 

20 H5-<H*^norpholi^ 

2-pyridinyl]piperazine, 

l-[5-dimethylaminosulfamoylaminoindolyl-2-carbonyI]-4-[3-(l-methyl- 

ethylamiiM3>2^yridinyl]pipcrazme. 

25 13. A substituted indole 09 according to claim 12 which is selected from die group consisting 
1^5^4. me thyl-li>iperazinosulfo 
methyiethyiamino)-2^yridm^ 

H5^4-methyl-li)ipenci2^ 
pyridinyQpiperazine, 
30 i^4Hnc!h^piperarinosu^ 
2-pyridinyilpipera2ine > 

l-[5-(4-(l-methylethyl)-l^iperazinylcar^^^ 
methylethylamino)-2-pyridinyl]piperazine, 
l^5^4-*nethyl-l^iperazinyic^^ 
35 pyridinyl]piperazine. 
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14. A substituted indole (0 according to claim 13 which is selected from the group consisting 

l-I5^4-memyl-l^ipera2mosulfonylamino)indole-2<arbonyl]^p^-methyl-N-(3-(i- 
methylemylaniino>2^yridmyl)amino]piperidine, 
HH4^nemyi-li>iperazinosdfo 
5 pyriduyljpiperazine, 

H5^4-o^yl-l^iperazfoylcarb^ 
pyridinyljpiperazine. 

15. A compound selected from the group consisting of 

10 l-[5-(pipertdin-4-yl)amido)indolyl-2-carbonyl]-4-[3-(l-methylethylamino)-2- 
pyridinytypiperazine, 

H5<(HlHnemyiemylpiperadin-4-yI)amid^ 
2-pyridinyl]piperazme, 

H5Hnctho*ycarbaii»ylind^ 

IS l-t5-(r,r-dioxo-2»-isothiazolidinyl)indolyl-2-carbonyl]-4-I3-(l-methylethyl- 
aniino)-2-pyridyi]piperazine, 

H5-(trifluoromethanesulfonamido)iiKM 
pyridyQphjerazme. 

20 16. A compound according to daim IS which is 

l-[5-(trifluoromemanesulfonamido)mdolyl-2<arbonyl]^{3Kl-memylethylamino> 2- 
pyridyljpiperazine. 



17. A compound selected from the group consisting of 
H5-Aini»ii^Ie-2-caAonyl^^ 

l-[5-(methanesulfonainido)indole-2-carbonyl]-4-[3-(l.l-dimethylpropylamino)-2- 
pyridinyQpiperazme, 

H5-inetnanesulfbiumidoindol^ 

pyridinyi)amino]paj>eridine, 

l-{6^2-(l-piperadinyl)ethoxy)indo!yl-2-carbonyl]-4-I3-(l-methylethyl-amino)-2- 
pyridinyl]piperazine, 

HSnnemoxy^<2KlHnorpholinyl)en^ 

pyridinyljpiperarine. 



35 
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